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LEAD COVERED CABLES 8. 


Or the many forms of underground cables used for 
telephonic or electric light purposes the lead-covered 
type has received a great deal of support, and large 
quantities have been manufactured, especially in the 
United States. Various modifications in the insulating 
material employed have been adopted, but for the out- 
side covering the lead casing may be taken as a dis- 
tinct type when compared with other forms of protected 
cables. As regards the darability of this class of cable 
ss at present manufactured the experience in this 
country may be said to be very limited, as the use of 
such lead-covered cables is of very recent date. In 
the United States, however, cables of this type have 
been used for telephonic purposes for some few years, 
and, consequently, some experience has been gained on 
the point of durability, | to which we shall refer later on. 

Bat, whilst electrical engineers and others who have 
the control of specifying the nature of the material 
and form of the cables to be adopted for certain works 
appear to have formed satisfactory opinions relative to 
certain types of cables from but evidently slight infor- 
mation, it would seem that no pains nor trouble have 
been taken to enquire into the early and past history 
of the type of cable decided upon. - ‘ 

In selecting lead-covered cables, we have a very 
notable instance, where the early history of this type 
appears to have been, so totally neglected that one 
is almost led to believe that it has been considered 
of so novel a character as to be without any history 
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goes back to the old days when and before gutta- 
‘percha was introduced, were asked his opinion as to 


felt when it was mentioned that in those early days 
there had been gained a very considerable experience 
of the durability of this type of cable. And yet, in 
discussing it, no mention whatever has been made of 
the lead-covered cables manufactured and laid ander- 
ground in the early days of telegraphy. It would 
seem that their duration was so short-lived—they left 
© little history—that, practically, it is beginning a new 
life, as if it were a new creation. 

In all probability the principal element which is 
considered tobe so greatly in favour of the durability 
rf: lead as a covering for a cable, is she unquestionable 
1 that lead in various forms, as gutters, water con- 

nite, &c., has been found to be in a splendid state of 
Preservation, after being in use for hundreds of years. 
ls is an undoubted fact, and in many places leaden 


tre in use at the present day for reg water 
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at all. If any telegraph engineer, whose experience — 


lead-covered cables, probably great surprise would be — 


from a distance, which were manufactured and laid. 
down for that specific purpose some hundreds of years 
ago. But because a leaden pipe manufactured some 
hundred yeass-ago is in use at the present time, are we 
to assume that a leaden pipe manufactured at the pre- 
sent time will be equally durable? To anticipate such 
a grand result, we should be certain. that the pipes 
now manufactured are made of precisely the same 
material as those of our ancestors, and of the dura- : 
bility of which we have ocular proof. This might be — 
considered by sonie as a trifling matter; it might be 
said that as the modern system of manufacture com- 
prises pipes made from pure lead, the durability of the 
same should be unquestionable. Bat it is here, we 
think, the mistake comes in. The durable pipes of the 
ancients will be found, on examination and analysis, 
to have been manufactured with impure lead, or rather 
lead with an alloy—a natural alloy—which gave the 
material its durability. ‘We, on the other hand, with 
our superior skill and knowledge, ‘carefully. extract 
those alloys, which, in a commercial sense; are more | 
“valuable than the lead, and make puré” metal into 
an article whieh proved to be of questlon- 
able durability. 
‘Leaving the so-called “lead” pipes of the ancients, 


it is interesting to come down to the more modern 


experience of the early telegraphists before we touch 
upon the more recent experience of the present day. 
We find that the earliest experience of underground 
wires belonging to the eld Electric Telegraph Company 
(about 1846) was in connection with their London 
street work, the wires running from the old office in 
the Strand being carried in iron pipes, and thus can- 
stracted: “The condacting wire was wrapped with 
cotton thread, and then coated with a mixture of ter, 
resin, and grease, which was found to make a perfect | 
insulation (perfect at that time). Nine wires s0 pre- 
pared were packed in a half-inch leaden pipe, and four 
or five such pipes wére packed in an iron pipe about 
3 inches in diameter.” The introduction of gutta- 
percha insulated wires, however, shortly after led to 
these cables being removed, and the system then tiret 
tried, of drawing into iron pipes’ gutta-percha insulated 
wires, has been practically maintained to the present 
time. Gutta-percha covered wire was also shortly after 
this period used in leaden pipes ; and it may be in the 
recollection of some that that which was originally 
intended for the shore ends of the first submarine 
cable between Dover and Calais in 1850 (s naked 
gutta-percha covered wire) was an insulated wire in a 
leaden pipe. We have no doubt that many of our 
readers have seen samples of this—the earliest speci- 
men of submarine telegraphy. To show how this 
question of underground telegraphy and the use of 
leaden pipes as a protector must have entered into the 
consideration of those interested in the subject, we give 
the following abstract of a specification issued as early 
as the year 1845, which reads almost as if it hed been 
issued but lately :— 

No. 10,799, August 4th, 1845, William Young and 
Archibald McNair ; an.“ improved methodof manufac- — 


| turing electric conductors,” by covering metallic wires 
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cotton threads, and introducing them into 
a leaden pipe filled with pitch. | 
_ Two machines are described and shown for intro- 
ducing the.cotton-covered wires into a lead pipe filled 
with pitch. The top plate of an hydraulic press has a 
_ eyHndrical chamber for hot lead; the action of the 
press squeezes the lead round the wires, they having 
alread through a cistern of fluid pitch connected 


with the piston of the press, and moving with it. The 


wires (in a state.of tension) are drawn through the 
cistern and a “ hollow rod,” to a “tubular core,” and 
“die” moving in the lead chamber, which regulates 
the supply and shape of the pitch and lead supplied to 
the wire. The first machine has the lead cylinder 
between the hydraulic press and the tank, the tank 


| . being supported by the piston of the press; but the | 


second machine has the hydraulic press between the 


tatik and the lead cylinder, the tank being fixed to the 


press cylinder, but adjustable on it. s 
_ As régards laying the lead-covered cable we find the 
specification mentions: “ If the electric conductors are 
_ ‘to be used in great lengths on land, we pro carry- 
ing them in reels in a wheeled carriage, and while the 
pipe is being laid down one end is to be held fast as 
the carriage in the direction in which the 
pipe is to be laid, so that the reel may revolve upon the 
_ journals or centre, and thereby allow the pipe contain- 
ing thie wires. to be unwound and delivered on the 
und without risk of injury and with great facility.” 
is shows that the patentees had thought the matter 
well an item in carly history of 
graphy it teresting to note the follo paragra 
which occurs in this specification :—“ We propose 
to use the leaden or other aforesaid metallic pipes or 
tubes as means of returning the electric currents con- 
_ -veyed by the metallic wires enclosed in such pipes.” 
This was in 1845. The next step appears to have 
followed the adoption of gutta- covered wire, and 
as it was impossiblé to adopt anything like the pre- 


ceding plan on account of the heat interfering with 


_ the gutta-percha, Mr. ‘John Chatterto ted ma- 

chinery in 1851 (see specification 13,660) for draw- 
ing the lead pipe over an insulated core and then pass- 
ing it between rollers—a plan which remains in use 
_, at the present time. The little success attending the 
use of lead-covered cables, and their practical abandon- 
ment, leaves ‘nothing to be noticed until the telephonic 


industry comes into pay and lead-covered cables again — 


come into use. In 1879 the Berthoud-Borel system was 
patented, and subsequently we have various other plans 
adopted, which are equally well known. 
- But as regards the experience of a practical cha- 
racter to be obtained from the use of lead-covered 
cables in recent years, we have in American official re- 
ports some very useful and reliable information which 
it is interesting to note, as the results bear very dis- 
tinctly upon the durability of lead-covered cables. The 
Subway Commission of Brooklyn, reporting in April, 
1886, remark on a conduit of creosoted wood previously 
reported on :—“ This conduit has since been opened and 
examined, and is still in service, thus givi | 
test of 16 months’ trial. Nothing was vered by 
the examination above-mentioned which was unfavour- 
_ able to the creosoted wood as material for the conduit. 
* But it was found that in some places the lead of the 
_ casing of the cables had been seriously corroded (car- 
bonated) bÿ carbonic acid, probably contained in the 
“water gas’’—illuminating gas—which had leaked 
into ee je . This corrosion would have, apparently, 
destroyed the lead casing at the points where the action 
was most destructive, in about eighteen months. It 
was found, however, that only pure lead showed this 
reaction. Cables in the same conduit, the lead casing 
of which containef a little tin, were entirely unaffected. 
This discovery may lead to the exclusive os hr 
of such an alloy for the casing of the cables hereafter, 


and it is believed that the ordinary lead pipe can be 


cheaply coated and thus sufficiently ee. 2 
In September of the e year Mr. W. D. Sargent 

read a paper on the “Underground work in Brooklyn” 

before the National Telephone Association at St. Louis, 
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again contributes a paper on the same subject; 


whi 


. at the same time, in which there is a small 


an aggregate — 


[DECEMBER 
in which some interesting and important information | 
is given relative to the conduits and to the lead et 
which were principally used :—“The durability “ : 
lead pipe is a very important question. Theo A2 
of the Brooks pipe has now reached one-eighth 4: 
inch in depth 
pipe will be consumed. The Pipe is said to be 
ead. The Western electric 

centage of tin, which was put in to stiffen the 
but it seems to serve another.useful purpose, inssmneh 
as these cables, laid alonside the Brooks, show no signe 
of corrosion. It is fortunate that a remedy is so immg. 
indicated for what promises to be a serions 


In the following year, September, 1887, Mr. Sargent! 
again read a paper on the Brooklyn underground work, 
and remarks :—“ The Brooks cables, covered with pare 


lead, have now been in service three years. The 
rosion of the lead pipe noted last year is still goingen! 


with indications that it will take several years mom 


reach the insulated wires. The Western electric 2: 
lead with a small percentage of tin, placed in thé ss — 
conduit at the same time, show only a thin, hard ‘white, 

scale, with no indications that it is in a 
we may assume that a composition of lead in : 
resists the action of the gases in the underground ot. ” 


In the present year, in September last, Mr. 


with reference to lead-covered cables, he says: “Ne 
are using nothing but the lead-covered type of call 
some of which has been in service underground fof 
four years, and still in good condition.. Of the cables 

were laid four years ago those covered with pam © 
lead gt be more than half eaten through, «9° 
the cables furnished by the Western Electric Company, 


of tin mixed with the lead, the corrosion is very dig, 
and we are led to believe that cables covered with ti. 
alloy will last from three to four times as long. 4 em © 
covered with pure lead.” “The durability of.leed ph: 


with a slight admixture of tin, the maintenaned 


uniform and high insulation, together with | 
resistance of conductors after four years of | 
dications of length of life that are very encopraging.. 
Now here are experiencies which 
to prove valuable. The admixture of tin with | 
is essentially important ; but instead of. being | 
a new discovery, it is simply assimilating the lead gem)” 
to that material formerly employed by the “sncients. — 
and of which we have the proof of t durability. 
The lead pipes, gutters, &c., to which we bave: peeve … 
ously alluded as being manufactured by the wine À 
the- ore 48 


— | our ancestors, were made from 
tain 


direct from the mines. Now lead, when 0 
in the ore, is invariably.found mixed in uncertein peer 
portions with either tin or silver, or with both, and: 
that state or “alloyed” condition was melted am 
moulded or worked by our ancestors into the fami — 
required, whether short lengths of pipes or ode 
requisites. The pipes we see nowadays, which bare … 
a history of several hundred years, are not mam 
of pure lead, but of an alloy naturally formed, and it s 
to those alloys that the great durability of the old 1e, 

ipes is due. The result of the experience gained is , 
Brooklyn is decidedly against the use of “pure, led, 


of the admixture of tin either as an alloy or 28 8 
only. The proper proportions are matter of 
riment, but an analysis of 5 
conduits will, in all probability, solve this pron We 
There is another and important question svolved «ot 
the use of lead piping or casing, and one whick br 
think has a material bearing upon the. quest 
decay and corrosion. It is the handling of te 7 
covered cable after its completion. So far 2e pri 
are aware, this is a matter which has herdly:em. 
been considered in the light of a source of im 
When a lead cable is coiled on a dr Br EG 
diameter of the lead tube becomes elongated, S@a2 


| that is, lead deprived of its natural alloys, and in fee 
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some of the ancient les 
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ge cable is unwound the opposite takes place, the 
was compressed is now elongated and 


ngated part is compressed. This is an action 
place throughout the length of the cable, 
Be Af'therefore each portion of the material is subjected 
ia double action. Now, lead is not an elastic 
| D” Mi, End cannot, like a steel rod or wire, be bent 
dir backward and forward, returning to its original 
faim... The lead. must give, must alter to somé extent, 
ad its surface becomes more or less altered and 
: ganed, and entirely different from its original smooth 
amdition; An examination with care will soon show 


times. To the opening out of the metal by this action | 
there is every reason to suppose that there is given 
greater facility for chemical action on the outside. The 
sdmixture of an alloy of tin or silver at once alters the | 
of the metal. Whilst giving it hardness, it also 
era elasticity, which makes it béar the ‘strain of 
ing without undue harm: following. From the’ 
siditional hardness obtainèd and the requisite elasticity : 


+ 
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‘perstively free from. chemical action and: becomes a. 
durable material. It may be mentioned that the pipes | 
teed by our ancestors were never ‘coiléd ; they were 


bent in situ when required. | 
Our object in drawing attention to the past and 
er experiences of this class of material as a cover- 


_ material can be used with success and without it, and 
results given should bring a profitable lesson. 
ber prove cases in which the form. of lead-pro- 
es 

il’; bat the surrounding circumstances must have 
been specially favourable. But in the future use of 
_ ode on some care ought to be exercised 
obtain all ‘information possible. from experience. 
- marine telegraph engineer being requ to ya 
‘ble for laying between definite points, he would at 


with the nature of the depths, &c., between those 
. points, but he would also give the various geogra- 
phieal considerations the attention requisite, and: he 
would also investigate very carefully the experience of 
submarine cables under similar circumstances, 
More deciding upon the form to be adopted. Itshould 
be so in the carrying out of any new work ‘where the 
electric light industry is concerned, for it seems very 
inconsistent. that in one place a lead covered cable 
should be laid in the ground without any a at 
all, whilst at the same time in another place especial 
care is taken to protect the lead cable before it is laid 
We ourselves do not object to the use of lead 
the protection of cablés ; but we do object to its 
adoption and use without due regard to experience and 
knowledge of what treatment it is likely to receive 
the future. Our experience of the past has shown 
most gear Pg advisability of a careful con- 
e 
that whilst a distinct of cable ma 

y answer in one 
Place, it will fail mr + It might be well to point 
7 qu in electric lighting, as in telegraphy, there are 
met the same points of insulation, conduction, 
these have been thoroughly investi- 
a and threshed out in our long telegraphic experi- 
; that being so, this data ought to be considered, 
instead of starting new history which would only 

bring us back to the same points. | 


D 1 . Wa think that the paper by Mr. John W. Hill, 
,. sg ‘we conclude in this issue, should be care- 
Ze by all who are interested in the cost of 


saticed if the coiling and aneolling be repeated several 


toresist coiling strains, the lead alloy. is rendered com-_ 
lavariably used in very short, straight lengths, and only 
ing for insulated cables, has been to show that such a : 
y been found to answer remarkably 


e material to the surroundings, and to 


nce not only. make himself thoroughly acquainted — 


surrounding circumstances, and 


electric lighting. There are several points which — 
seem to be at variance with practice on this side . 
of the water, but it must be remembered that it is 
an Edison plant which is being dealt with, and we are 


‘under the impression that this is generally-considered 


one of the least economical of systems. Much useful . 


_information is advanced respecting the cost of ope- . 


rating incandescent lamps for a given. candle-power 
when new and when age has had a deteriorating effect 
upon them, and the results obtained from the meters, 
based upon the principle of electro-deposition, are 
highly interesting. It appears to us that. the electrical 
constants were measured with more or less indifferent 
apparatus, and that while they might easily have been 
made with the greatest degree of accuracy they are not 
so reliable as the mechanical.dats. Nevertheless, 
there is much in the paper worthy of very close 


:DR. VAN DER WBYDB not long since made himself 
somewhat ridiculous by displaying. a painfal want of 
knowledge of the principle of the Cardew voltmeter 
which was used during Mr. Harold Brown's famous dog- 
killing experiments. He does not shine any more bril- 
lian@yin the discussion which took platbeupontheGeyer-_ . 
Bristol meter, which may be found in our other pages. 

“ Currents of a: very: small: number of ampéres,” says 
thie worthy doctor, : “have no. heating affect ; it is the 
ampéreés which cause the heat, the electromotive quality 
does not." This puts us in mind of the celebrated 
dictam that “it aint the "antin as ‘arts the ‘osses, its 
the ’ammer, ‘ammer, ’ammer on the ‘ard: ‘igh road,” 


Prof. Gayer administered a mild correction to the irre. 


pressible veteran, but evan this, we re fear, will not avail 
him much. | ere pe 


Easson, of the Wolverhampton Gas Compiny, 
is “animated with .a sincere’ desiré to kcep the éléo- 
tric light in the background.” Does not ‘this savour 


* 


à 


_somewhat of kicking against the pricks? The remark 


was called forth by s “round robin application by thie . 
workmen for more wages, an application which v as’ 
acceded to in the hepe that the men would become 
equally animated with the same sincere desire. 


__ WHY is it that so many of our best electrical.men - 


never put in an appearance at ihe meetings of the 


‘Society of Telegraph-Engirieers ? Surely there must 


a “something somewhere” to cause this systematic: | 
abstention from joining in interesting debates on cur- 


_ rent questions in electrical science on the part of men. 


who are looked up to as authorities, and many of whom: 
are lucid speakers, and—concise. If on.an ordinary — 
meeting night anyone looks ‘round the theatre at No. 
25, Great George Street, one sees anxious and eager 
students on all sides. We are only too glad to welcome . 
them, but should be better satisfied that the society is 
really worthy of the proposed change of title to “ Insti- 
tute ” if we could see a larger ng of sound men 
at the meetings. Is the fault with the council or, the. 
mode of electing it, or is it-apathy ? We sincerely. 
trust that at the next meeting, when Mr, Preece’s 
motion will be again discussed, the whole question will 
be thoroughly considered. The proceedings onght to 
be more dignified, more technical, more scientific, and ‘ — 
anyone venturing to advertise merely his own. wares 
ought to be made to feel that it were better he had 
never been born. We should then have a society in 
which questions of applied science would be impartially 


i 


| 
% @W Take ‘a roll of dough, to which lead may not | 
| y be compared, and notice the result of bending 
a Oh vaimiler way. This deleterious action upon the | 
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THE importance of direct telegraphic communication 
between telegraph stations and coastguard, lifeboat, 
and life saving stations and lighthouses, has too often 
been insisted upon and generally recognised to require 
further argument ; but still no attempt has been made 


to establish such a system. Sir George Baden Powell, 


however, intends to introduce a Bill next Session for 
this purpose, and he is said to have already sketched 
out a complete and practical system. For saving life 
at sea, for coast defence purposes, and for the general 
welfare of the shipping and fishing industries, such a 
system is imperative. As an illustration of the defects 
and serious results of the present very limited means 
of communication with lighthouses, it is useful to 
note that in connection with the Flamborough light- 
house, although the keepers can, in the daytime, com- 
municate by telegraph with the village where the life- 
saving apparatus is kept, two miles away from the Head, 
that can not be done after the post. office closes in the 
evening. After that time the coastguard men must 


send a messenger, and while he is covering the two 


miles, and the apparatus is being brought down, ships 
may easily go to pieces, and their crews be drowned. 
_. Rapid means of summoning the apparatus is more 
necessary at night than in the daytime ; yet it is just 


during the dark hours that the telegraph is closed. 


The Americans are ‘ahead of us in this matter-—as, 


indeed, they are in regard to many other applications of . 


‘SURELY Mr. A. A. Campbell Swinton cannot be in 


earnest when he gravely suggests that the United Tele- 


phone Company should attach to all their instruments _ 


a fusible wire, for protection against accidental cross- 
ing with electric light conductors. We know the U. T. 


Company is not loved; we have even heard people 
_, Yemark, with a kind of fiendish joy, that the accident 
to which we referred last week “served them right,” 
but really it is adding insult to injury when the com- 


_ pany is gravely assured that it might be well if-Mr. 
Campbell Swinton’s advice be at once put into prac- 
tice. Why should the United Telephone Company be 
_ forced to spend trifling sums, as they are lightly 
_ termed, upon all the apparatus of ‘some 5,000 sub- 
_scribers, just because an electric light contractor does 
_ not take the precaution to steer clear of the telephonic 
network. Surely those following others who have been 
for years in the field should be held responsible for 


mishaps of this kind, which cannot by any force of 


reasoning be considered as due to want of precaution on 
the part of telephone men. 


SOME further experiments have recently been made 
in Mr. Edison’s laboratory by Mr. Harold P. Brown, 
with the object of showing that the fears of those who 
doubted whether the electric current could be so 


applied as to cause instant death, whatever the weight 


' Of the living being operated on, are groundless. The 
first victim was a calf, weighing 124} pounds. The 
hair was cut on the forehead, and on the spine behind 
the forelegs; and sponge-covered plates, moistened 
with a solution of sulphate of zinc, were fastened in 


place. The resistance of the animal was 3,200 ohms. . 


An alternating current of 700 volts was applied for 30 
seconds. The animal, however, was killed instantly. 
It was at once dissected by Drs. Ingram and Bleyer, 
but the brain, heart, and lungs were found to be in a 


_ sarily kill a human being. 


normal condition, and the meat was pronounced fit: ees 
food. One metal plate carrying the current touched. 
the hair of the forehead, and slightly burned it, bet | 


otherwise there were no external indications of injury Æ 
A second calf weighed 145 pounds, and had a resistanss E 
of 1,300 ohms. The alternating current at 700 vols ~ 


pressure was applied for 5 seconds, and produéed, 
instant death. To settle petmanently the ‘weight’ 
question, a horse weighing 1,230 pounds was : next 
killed by passing the alternating current at 700 volig 
from one foreleg to the other. The resistance of this 
animal was 11,000 ohms. Even these experiments de 
not seem to us to be convincing. We believe we gre: 
correct in assuming that, generally speaking, animals. 
would fall victims to shocks which would not neces: 


We read that the outer tube of Mr. Ferranti's 100 ¥ | 
volt main will be at the potential of the earth, so that’ 
although it may be transmitting energy at the rate of 
5,000 horse-power, the tube may be touched with’ 
impunity. This may be all very well so long as it 
remains at the earth's potential, but we know that it is 
not improbable that it may get out of this happy and 
safe condition. How, then ? 3 vial 


WE believe that the majority of the members of the 
Society of Telegraph Engineers and Electricians, or, as 


we must now call it, the Institution of Electrical Engi- — 


neers, are in favour of the voting for the countcil being 


placed on a different basis. : It is evident that the list: 


~ 


of eligible candidates should be made very -much’ 
larger than has hitherto been the case, and even then! 
members ought to have the privilege of substituting: 
those of their own choice. This is a subject which 
would well bear discussion. Pets 


 * THE projectors of tramcar propulsion by electricity. 
should certainly take heart of grace at the proposition 


which Mr. Reckensaun is prepared to abide by. He 
is willing.to supply his accumulators to any compeer, 
desirous of purchasing and afterwards maintain hes. 
at the low price of a penny per car mile, proviam - 
a sufficient number of caré are placed on the 700), 
which number he limits to four as a minimum. © ~*~ 


We believe that, owing to some legal difficulty, dE 


contract for the Southwark Subway has not yet bess. 


definitely settled, although it is said that it hes bee: à 


promised to Messrs. Siemens Bros., who, we unde 

stand, undertake to indemnify the company working 
the subway against any action for infringement of ¢ 
patents. It is possible that we may enter intoshle 
matter more fully in another issue. ote 


IT seems that quite a little stir is likely to be male 


in the Thames during the forthcoming year with @r | 


trically propelled launches. More than one cousiwT. 
is in the field, and a little healthy competition 2 
certainly reduce the prices for these elegant and ee 
pleasure-giving boats. | 
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THE WATERHOUSE ARC LAMP. 


qu Waterhouse arc lemp, as illustrated below and 
or 


| in shape. Two independent con- 
are wound upon it, the main being at right 
| sagles to the shunt. This produces two poles of 
constant polarity and two of variable polarity upon the 
_ gpagnet, and the variable poles are utilised in a manner 
_gabsequently described. Under the magnet, and 
’ @iagonally across it, is pivoted an armuture, A, on one 
oa of which is a tongue that des into the 
elongated hole in magnet, M. - On the opposite end of 
arinature, A, and above supports, B, the armature is 
pounded and pivoted to the magnet, M. When no 
current is passing through the lamps the pivot holds 
. the armature in place while it rests upon, supports, B. 
The tongue end of the armature, A, is supported by 8’. 
_ Attached to the armature is clutch, C, which binds 
upon the carbon rod, B. The spring, 8’, assists the 
grmatare to form the proper arc, and its tension is 
_ gegalated by the screw, 8. Any sudden upward move- 

ment of the armature is opposed by the dash-pot, D, 


mony sudden downward movement by the spring, 


_ The current entering the lamp at. the terminal near 
handle, H, passes around the muin coils, thence to the 
_arbon rod and carbons, returning to the ‘opposite 

terminal on thelamp board. This prod 
in magnet, M. The armature, A, is drawn up, acting, 
upon the clutch which lifts the carbon rod, and the arc 
is formed. On the burning away of the carbons the 
excess of resistance is ; in the main than in the 
shunt coils, and a portion of the current is diverted 


through the shunt, this neutralises the magnetism in | 


the variable poles of the magnet, as the shunt pole is an 
Opposite one to the main. The neutralising of the 
| allows the armature, A, to recede slightly by 
gravitation, easing up on the clutch and releasing the 
_ Carbon rod which feeds the lamp. There is no sudden 
” drop of the carbons, however, because the armature, A, 
is free from all mechanical friction and directly 
susceptible to the changes in the magnetism in 
magnet, M. A fine steady feed will therefore be main- 


_ , An automatic cut-out (not shown in the illustration) 
- is placed on the other side of the magnet, and will cut 
the lamp out on a quarter of an inch separation of the 


The Waterhouse lamp is thoroughly 


| insulated, is 
Mid to be easy of adjustment, and is made with clutch 
feed, as sh hn, or with rack and pinion feed. 


Electrical Engineer, has a 


ing statements were made 


‘ 
» 


uces magnetism — 


holders in 


THE BOARD OF TRADE AND THE ELECTRIC 
LIGHT IN KENSINGTON, .. 


IMPORTANT DECISION, 


THE agitation and controversy which we have p 
described as existing in Kens 


important decision from the. President of the Board of 
Trade. The Chelsea Electricity Supply te Kean 


having applied to the special committee of the Ken- 


sington Vestry for leave to lay down connecting (nc 
distributing) wires along.a route: already. covered by 
another company’s Provisional. Order application, the 
committee wrote to the Board of Trade pa whether 
that department had or had not decided: not to g 
any further licences under the. Act for, the supply ef 
electricity in London “ where the areas are covered, by 
pending applications for Provisional Orders.” 
rently the London Supply Company had already 


_ a similar enquiry, for in reply, the committes received 
follow- 


a copy of a letter to that company, in which the 


LE 4 
“x 


sideration of the application, the Buard of Trade ore of 


pe that there are grave objections to the grauting . 
of a licence for so large an area of the Metropolis, one . 


of the most prominent of these objections being that 
no opportunity is afforded to Parliament to review the 
decision of the Board of Trade. : In a matter affecting 
so many interests and such a large portion of the popu- 


_ lation of London, it is not, in the view of the Board of — 
Trade, expedient. that this action should be entirely 


without Parliamentary sanction, such as is given when 


the procedure is by Provisional Order. In these circam- | 


stances, the Board of Trade have come to the conclu- 
sion that they cannot properly proceed with the appli- 
cation referred to.” | LEE 


At the time of our last article on this subject (on 
December 7th) the report of the Electric Light Com- 
mittee of the Kensington Vestry bad been s second 


time referred back for farther consideration and amend- 
ment. At the following meeting of the vestry, the 
committee, after reporting ‘the above correspondence, 


__ stated that a depntation, comprising Mr. A. Staveley 


Hill, Q.C., M.P., Sir Theodore Hope, and Mr. Charles 
Fish, had waited upon the committee to-urge that per- 
mission should be given to the ton Court Elec- 
tric Lighting Company to extend their mains for the 
supply of the houses in the neighbourhood of Queen's 
Gate, Gloucester Road, and Cromwell Road. In support 
of their request, they said that many of the house- 
area had had their houses wired for the 


y 
respecting the in- 
troduction of the electric light, have brought forth an 


rant 
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electric light, and that not only were they suffering in- and the “Gymnote,” which failed during the expe. 
convenience through not receiving the supply, but ments recently carried out at Toulon. PR © 

decorations which they introduced were The “ Peral ” has, up to the present, only been trie: 


: and others. The com- 

mittee, having regard to the Act 

if the company D ny es to make an application for 

es ee to the of Trade, the vestry should 

their consent (believing that the interests of the 

Boys would not be prejudiced), on condition that in 


y be subject to such future sys- 


rt, 
being considered by the full vestry, certain mem 
—-* have it once more referred back, objecting to 


mentioned recommendation as a “job ” for the 
benefit of the “ best bit ” in the parish. Other members, 


_ however, who, on previous occasions had been somewhat 
severe upon the committee, now warmly supported the 


report, and in the end it was received and adopted. Thus 
| progress has been made towards the 
solution of this complicated problem of lighting Ken- 


‘some satisfactory: 


. . 


‘ 


* 


SUBMARINE 
-“PERAL/” 


* 


Some further details have reached as, respecting the 
submarine torpedo boat designed by Don Isaac Peral, 


but the Spanish journals we have had access to, and 
from which we obtained the scanty information we 


have reproduced, while dealing exhaustively with the . 


:. merits of Senor Peral, and with the glory and honour 


which will accrue to Spain should the experiment — 


‘ Er a success, pay but little attention to the far more 
portant side of the question—the mechanical and 
. electrical -particulars. For instance, we are told that 
. , the motive-power from 600 accumulators, but 
no mention is made of their size, weight or type. The 
horse-power evolved by the dynamos is given, but we 
are not informed as to their constraction. We are told 
that the reflectors illuminate, when the boat is sub- 
merged, to a distance of 150 metres, and that the indi- 
cator for registering the depth as the boat sinks is most 
ingenious. Just enough to whet our curiosity. 

Among the many details of construction which are 
stated to be the invention of Senor Peral, is the con- 
trivance for accurately determining the direction in 
which a torpedo should be launched when the boat is 
submerged on approaching an enemy. A tube is 
protruded from the conning tower to a short distance 
above the surface. The upper end of this tube carries 
reflectors having a range of 4 miles, and which are 
arranged so as to reflect all objects within the radius 
on to a table placed directly under the lower extremity 
of the tube. . | 

It is stated that the “ Peral ” is entirely different in 
design and construction from all preceding submarine 
boats. Mention is made of Monturiol’s, built in Spain 


and tried at Barcelona and Alicante in 1859; the 


“ Plongeur,” invented by Brun,. built in France in 
1862; the “ Nordenfeldt,” constructed in 1884; the 
“Peacemaker,” of Tack, built on the Hudson; the 
“ Nautilus,” of Campbell, tried on the Thames : 
dington’s submarine torpedo boat, tried at Liverpool ; 


of 1882, advised that - 


in proportion to the number of inhabitants, ss 
precedence in respect of the number of telephonesin — 
capitals and three great citi in 


in dock, but it is stated that the mechanism whi 


governs the descent and ascent of the boat works 


fectly, as aleo does the apparatus for 
boat in the desired position. — 
It-is stated that Nordenfeldt offered Senor 
very large sum for his invention, an offer | 
refused. We are further informed that the 
Government limited the expenditure on the: boat 
£8,000, an amount insufficient, it is said, for the inves 
to fully develop his ideas, or to go beyond the 
of a merely experimental boat. . sod] 


maintaining 


at 


t 


IT may be doubted whether in any other country | 
the world the perigee has made such progress ssi 
Sweden. Thus a | 
statistics up to 1886 showing that the City of Stockhc 


+ 

til 

i 


use over 12 Euro 


the United States, as the following figures purportto © 
216,000 4,978 
eos 1,280,000 4,248 . 83 
wee | 4,765,000 419 | ©. 
2,800,000 4,054 4 
800,000 2,064 . 
274,000 |: 1,336 | 
,000 1,195 | - % . 
850,000 1,100 
1,200,000 946. 
380, 803 21 
46 875 |! 1# 
478,000 270 
1,500,000 3,700 6 
600,000 3,500 
| 650,000 2,375 ‘ 37 


Wad- 


The journal adds that since then the number of tole | 
ee apparatus in Stockholm has greatly incressed; — 


ut for some cities no statistics more recent are available. 


Turning to official statistics just published it spears 
that at the beginning of this. year the number of tele — 


hone cables in Sweden belo 


to the State: wa 
,687, with a total length of 4,324 


ometres, and 


number of apparatus 1,964, of which 82 were es | À 


telegraph and central telephone stations 


and 1,883 
subscribers. The number of 


central telephone 
was 33, and the number of telegraph stations withile 


phonic connection 66. The number of telegrams trans 


mitted by the aid of the telephone and of the message 


forwarded at the Government telegraph \ 
as follows :— 


Telephone and telegrams 

unication LEE] eee eee 

) 
subscribers 


eco 


With the private telephones, having a length, af 
27°471 the result was as follows :— 


eee 
e 


93 99 eve 


If to this be added the State tele hones the figtits 


for the whole of Sweden stands as follows :—. 


Length of cables ces ee 
Number of central stations ... 
», m subscription stations 1488 


During last year 1,300 kilometres of new cable, be 


. 


£ 


À 


8 


ay { 


wedish technical, journal publis + 


~ 
4 j 
410 
eee 4 


eco 
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oo 
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6,488 
18,045 ii} $ | 
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Te 
being injured by the other method 0 ghting (pre- : Suamgvel 
sumably gas) which they had been obliged to “™ EB mount 
Letters to the same effect had been received from Bir » EF stheG 
by the vestry, the company undertook to change the a oan ag 
said in such. manner as to 
conform to an erall before 1 
‘this recommendation, the committee quoted section I | terested 
of the Act of 1888, which provides that “the grant of LE  énside 
. any area, whether granted by licence or by means of a | LE 
Provisional Order, shall not in any way hinder or re- _ | panies. 
strict the granting of a licence or Provisional Order to mun The 
the local authority, or to any other company or person | represer 
forth be 
a solutic 
: could n¢ 
tages wh 
| 
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of 
tion he 
1ngron. x accept, 
sabecrit 
the \ 
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transfer 
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aid. by the State, and 386 new stations opened, whilst  madeforerecting a telephone line from Stockholm, alo 
190 Klometres were laid for connecting private cables the whole shores of the Baltio, to Hudikevall tending 


= with the State telegraphs. The cost of all telephonic 
:iwmrovements and extensions by the State in 1887 
AThe General Telephone an d of Stockholm has 
desided upon raising its capital from £25,000 to £50,000. 


e report of the Bell Telephone Com- | 


second in Stockholm—for 1887, it appears 
that 98 new — had been installed and 

190 removed; the number of subscribers at the 
“ad: of the year being 1,755. The number of 

« be was 73, and the net profit £1 . The com- 
ng be contracted -a loan with the Telephone 
Sooupany. Limited, of London, for £7,500, repayable 
before 1892, the shareholders waving all claim to 
dividend until the amount is paid. . 

Questions of the greatest importance to those in- 
terested in the Stockholm telephones are now under 
éonsideration, the most im 


portant one being the pro- 
| amalgamation of the two rival companies in that 
iis, vis, the Allmänns, or General, and the Bell com- 


: Thecompanies having appointed delegates the Bell 
representatives propc hat all the wires of both 
companies should be connected and business hence- 
forth be carried on as if one concern. However, such 
a solution of the question the General representatives 


could not agree to, on account of the enormous advan- : 


tages which the Bell subscribers would derive from such 
an arrangement, the former company having double the 
numberof subscribers. Instead, the General proposed that 
atax of 20 dre (3d.) shall be paid for every communica- 


"tion between subscribers of the two companies. This 


posal: the Bell Company was, however, unable to 
 socspt, and thus the question remains at present, but 
there can be no doubt that negotiations will soon be 
resumed which will lead to an. amalgamation of the 
two companies. It may, therefore, be of‘ interest to 
add that at nt the General Company have 2,969 
subscribers of its own and 822 joint subscribers with 
the a mp’, the latter having 1,449 and 627. 


| | 
e, er‘pro was made by the State Telegraph 
Board to p the plant and business of the Bell 


* Company, but this proposal had to be rejected, the | 
| chairman of the General Company, who holds most 
. Of the shares in the former company, opposing the 


‘The Swedish Government will present a bill to the 
# the amalgamation of the telegraph 
ces. 


In the last diet the Government proposed 
‘every private telephonic. apps 
central station with a sum of 10 kr. (11s.) per annum, 
whilst no tax was to be paid by those using the State 
telephones, but the — was rejected by the joint 
Voting of the two cham 

the lower and rejected in the upper chamber. The 
Lara was meant to bring up the revenue from the 


phs to its former level this source of income . 


greatly decreased since the introduction of the 


General Telephone Company of Stockholm, 
referred to above, appears to display great activity even 
outside Stockholm, a proposal having been made to the 
Government to erect a telephone from Stockholm to 
Gothenburg, vid Jéuképing, whereby the capital on 
the Baltic, and the “Liverpool of Sweden,” on the south- 
West coast, would be in direct communication, together 
with land lines to all the most important towns in the 
-. uth of Sweden—a proposal amounting in reality to 
grant the company a monopoly for telephonic commu- 
nication in the whole of that part of the country, 
although the Government was to have the option of 
buying wp the lines at'any time. It was proposed to 
erect double copper wires 
con being single and the wires of iron), it having 
d how et double wire system 
on the long distances between Paris and Brussels 
Berlin and Hamburg. Another proposal was also 


the first country in Europe w 
for such s use; the chapel of 


connected with a | 


having been accepted in — 


(the connections in exist- 


om 
all the great commercial towns along that sea border. 


. However, on. the recommendation of the Telegra 


Board, the Government rejected both a | on 
re that telephonic connections of the kind proposed 
State ;. 16 Company would practi monopo- - 
lise the whole of the telephonic business in the south 
of Sweden ; that the Crown possessed the. sole patent 
compeny-— 
25 mm.—were too thin or such distances. | | nee 
. Since then the board has proposed to erect the line 
Stockholm-Gothenburg as a State line, at a cost of 


_ £12,500, with double wires 3 mm. in thickness, 


pou towns obtaining connection with 
mportant termini to contribute a share. This 
will no doubt be agreed to. 


In th , in Su the. 
e country, too, weden, 


introducing the 


of the pulpit, whereby those subscribers who 


may be prevented .from ore the service. are . 


The Tel ph Board mad to buy up the 
subscription from £5 to 


General Telephone Gothenburg. Shortly . 
the Crown will, no doubt, uire the rest of the 
_ plant belonging to this company, am offer having been 
made by the latter to that effect. offer made 
by the company’s active Stockholm pe to take 
over the concern and thereby gain a Gothen- 
burg also, has been rejected. ==} 


tly some 


high culture, have not been slow in appreciating the 
advantages of this wonderful invention of our century. 


| 
Proposed Taxation of: the Blectric Light in New 
York.—A New York contem , under the heading 


“Looks Like a Grab,” prints the following :—Em- 
boldened by their success in other matters, the -gentle- 
men from Pittsburg, Cincinnati, St. Louis, and other 


_ inland towns, who with the superintendents of railroads 


centreing in New York form the Boardiof Steam Navi- 
gation, have started a movement to do away with all 
electric lights along the harbour and rivers, including 
the torch of the Goddess of ‘Li and the beautiful 
crescent of light that defines the Br yn Bridge at 
night. Captain Michael Moran complained that the 
lights on the bridge and the torch of the Goddess: in- 
terfered very much ut night with navigation, especially 
with his tug boats that tow out the mud scows. It is. 

roposed to have a law passed im a fine of £40 
for every electric light that is exposed unshaded in the 
harbour or rivers, and a committee has been appointed 
to have such a law enacted. — | 
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pt 
| 
: | 
the 
the two | 
telephone is 
| s for; in- | 
a Be stance, the whole of central Sweden is now:thns con- | 
| nected, whilét several new towns in other’ parts are | 
if ere it has been adopted 
‘Imanuel, in the town of 
Nonk6ping, having been fitted with two tranamitters on 
each side | 
| Cæ 1Us. per annum, but the proposal has been rejectec 
The Board has, however, succeeded in buying, ap the 
Gothenburg Bell Telephone Company, and the lines 
| outside the boundary of that « | to the 
¥ ts were made in iong- | 
; distance telephoning between the towns of Falun and _ 
Gothenburg with an. made by Messrs. 
ransier. : | Ericsson, the well-known Swedish electrical engineers, 
of Stockholm, on the principle of the American Dr. 
Rose’s apparatus, which is said to be sg Oona of convey- 
ing messages a distance of 1,500 miles, but in this -case 
the experiments were unsuccessful, although the dis- 
| tance was only somb 200 miles ; perhaps throdgh some 
| inaccuracy in the drawings received from America. 
It will therefore be seen. that the Swedes, with their 


THE TELEGRAPHIC JOURNAL AND 


TEST OF AN EDISON INCANDESCENT 
‘BLEOTRIO LIGHTING PLANT. 


By JOHN W. HILL, M. Am. Soc. CE. 
(Concluded from page 691.) 


5, Notes or EXPLANATION OF THE TABLES OF DATA. | 


THE record of the lights in hourly service in and 
_ about the depôt building may for convenience be 
- divided into (a) lights throughout the building, not 
including the train shed, omnibus court, Smith Street 
_cross lights, or American Express building ; (4) lights 
in the train shed, omnibus court, cross lights over the 
railroad tracks west of the station ; (c) lights in the 
‘American Express building. : : 
_ Lights (a) and (b) were taken by two sets of 
,observers, day and night, during the eight days of trial. 
Lights 8) were taken for the nights of October 18th, | 
19th, 20th, and averaged for the trial. Lights (a) 
were read hourly, and averaged for the day service, 
6 a.m. to 5 p.m., and for the night service, 6 p.m. to 
-§ a.m.; and for shorter day and night intervals, to 
correspond with the intervals during which the work 
of the engines and current generators were being 
_ measured. Lights (J) were read by rows from the 
switch-board in the train shed, for the intervals and 
total time of service for each night of the test.» Lights 


'® Froin the Transactions of the American Society of Civil Engi- | 
neers, June, 1888. | | 


_nig 


(©) were read for intervals and total time of ‘service 
each night, and also by hours, from 6 p.m. to 6 a.m’ 
Tables A” to * E, inclusive, embrace the lampé in 
service during the entire trial, in detail as follows: 
Table “A” contains the record of the day service ot 
lamps in the depôt building, from 6 a.m. to 5 p.m. ‘for 
each of the eight days of test ; table “B” contains the 
record of the night service of lamps in the depôt build. 
ing, 6 p.m. to 5 a.m., for each day of the eight dana te | 


Referring to tables “A” and ‘“ B,” colum 4 
inclusive, are explained by the 
table “ A,” contains the average hourly lamps for that 
portion: of the day, 10 a.m. to 5 p.m., inclusive, during 
which the power of the driving engines Was : 
measured ; and column 16 contains the average of lamps 
per hour for the entire day (12 hours). Column 35, 
table “B,” contains the average of hourly lamps for 
that portion of the night, 6 p.m. to 10 p.m. inclusive, 
during which the power of the driving engines and 
work of the dynamos were measured, and column 16: 
contains the average lamps per hour. for the entire 

ht (12 hours). 
Table “C” contains the lamps in service ‘in the 
warerooms and stables of the American Express Com- 
pany, for the dates noted; divided. into sub-tables, 

* 1, containing the hourly record of lamps in ser. 
vice; “C” 2, containing the average hourly service 
between 5 p.m. and 7 a.m; and “C” 3, the average 
hourly service between 5 p.m. and 10 p.m., correspond- 
ing with the hours during which the work of engines 
and dynamos were measured. a 


TABLE “A.”—HouRLY RECORD OF DAY Lamps. 


; 


Lamps. 
Average | A | 
6 | | o | 10 12 | 1 | 2 | |. 
October ‘(| 16 85 | 7 of) 7 70 (so | | st | 9 | où | 92 | 
| 7 8} 9 | 12 | 10 | 12 1 
» 12 {| 16 92 73 80 85, 63 | 72 | 82 | 85 | 87 |116 | +848 . 
| 82 6 8 10° 10, 10 | 9 |! 10 |‘10 | 10 10; … 888" 
13 _¢|. 16 91, 7% 72 78 70 70 | 66 | G3 | 74 | 78 | 83 106 | 8120. 766%, 
7 | 9 9 10 11 | 973 84 
16 100 68 86 99 86 | 70 GL | 76 BS | 85 118 | 8606 8500, 
awe oa.) 7 | 6 11 | 10 | 10 10 | 7 | 8 | 8 | 9 | 10 10 | 929 8% : 
15 =i) D. 79 83 | 76 | 83 79 | 64 | 67 | 80 | 84 | 87 111 | 85:51 819 
8 7 11 11 18 | 11 | 10 | 9 | 12 | 12 | 10 | og | 
16 mat 16 87 66 61 | 39 29 28 | 28 | 30 | 29 29 | 31 34 | 2086 
82 10 71 8 6 5 5 | 5 | 5 4 4 | ‘485 67% . 
17 {| 16 (18 76 86 | 92 | 78 77 | 66 | 63 | 72 | 81 | 87 |118 | 7985 | 63606 
» "| 8 | 8 7 9 10 | 10 11 | 9 | 10 | 10 | 10 | 10 | 14 | 1057 98 
18 16 | 97 72 80 82 75 82 | 74 | 71 | 84 | 88 | 08 142 | | 
7] 6 8 | 10 10 | 9 | | 10 | | 13 | | 
TABLE “ B.”—HOURLY RECORD OF NIGHT LAMPS.” | i | 
| (Exclusive of Train Shed and Express Office.) | NEC 
Lamps. = | 
Date. Nominal PM AM. | = 
6 7 8 9 10 | un 12 1 2 3 4 5 a 
| 16 | 231 | 226 lise | 198 | 78 | 76 | 56 | 76 | 74 | 77 | … | 
October 11 and12 32 | “35 | 34 | ss | 32 | 23 | 21 | 5 | s | 6! 5 | 6 | 7 | … |1# 
| ge , 13 ...§| 16 |276 | 256 | 255 | 247 |214 162 | 82 | 78 | 79 | 77 | 78 | BL | ww: 1578 
AN à t; 32 | 39 | 88 | 35 | 35 | 29 | 23 6 | 5 5 | 5 5 8 | … | 196 
: 13. 14 ...§| 16 | 278 | 281 | 229 | 212 | 182 129 | 91 | 77 | 75 | 7 | 73 | 77 | 226% 1440 
” ” 32 | 31 | 31 | s1 | 29 a1 | 7| 7/7) 7 7) 7 | 298 | 
14. 15 ...§| 16 | 252 | 285 | 230 | 209 | 181 | 135 | 84 | 81 | 77 | 77 | 78 | 80 | 219% medi 
24 32 | s2 | 31 | s1 | 2 | 2 | 19| 8 | 7 | 6| 6| 6 | 8 | 290 | 
5 16 | 16 | 261 |226 | 222 | 213 |184 149 | 88 | 82 | 79 | 77 | 7G | 80 | 2213 | MS 
4 “| 82 | 29 | 31 | 31 | 81 19 | | 5 | | 6 | 6 | 7 | 288 | 
16, 17 {| 16 |210 |220 | 216 | 199 | 176 |120 | 82 | 81 | 77 | 77 | 77 | 80 | 2062 ct il 
1; 32 | 30 | 29 | 29 | 27 7] 7) 9 | 
17. 18 fl 16 | 277 | 226 | 228 | 217 | 179 | 184 | 86 | 81 | 78 | 77 | 76 | 78 | 225° pa 
157 | 218 | 187 | 142 | 88 | 82 | 79 | 78 | 78 | 81 | … 6.8 
82 | a2 | 81 | a1 | 29 | 35 2 515! 6 | 7 |, 
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- [bles “D” and “E” exhibit the lamp service for nor | Power of Lampe,” wherein it appears 

the eight days of test in the train shed. (This em- electrical energy per soie! er bn of ths op 4 

braces the rows of lights over the railroad tracks, the men 16 and 32 nominal candle-power lam de gr 
in the lobby at the east end of the shed known  brilliancy and current are alike, or 3:377 and 3363 

ss the gate row, the lights in the omnibus court at the watts respectively. . ¥ ae ot 

easterly entrance of the depot, and the lights along the ne : | 

tracks west of the depot. These are divided into 

twelve rows or series, and controlled from a single | igh du me 

switch-board in the train shed). In pee the ser- AMERICAN EXPRESS OFFICE AND STABLE LAMPS. 


vice the observer noted the rows and times of openi . 

and closing the circuits on the switch-board ; and the | Record of Lamps by Hours. 

tables contain the total time for which each particular - . | pessoa tee 
series of lamps were in use for each day of the test. Debs. | Lampe. | 

The form of sub-divisions of table““D” and“E”is 
sach-table is compiled. Column.1 contains the number | 
on the switch-board of the series or row of lamps; Oct, 18 olo lo 5 
column 2 contains the number of lamps in the row; Oct. 19! 16 | 10!10/5/1/1 

ë column 3 contains the hours and minutes of service ; and 20! 82 | 6 712122122292 93 8/8 
column 4 contains the lamp hours, and is the product Oct. 20: 16 10 0:0/0, 46,2 
of the lamps in the series multiplied by the hours and 42), | 6, 7/3/2/23/2 33 3 3/4 4/4 
decimal of service ; column 5 contains the average 
lamps in service per hour estimated for the hours : rege à À | 

aD es 2, à, 4, 5, 6 | | > 
9, 11 and 12 are taken for six hours, series 7 for | ” ‘33 
ps for the depo merican Express A for 
Company building (which is furnished with light from bib 2085 
the electric lighting plant) and train shed. The head- æ tReet ge 
ings of lain their contents. Between 6 P.M. 
e“G’e ta- the same data as Table “F,” October | Average hourly lamps... ¢ 
but for the interval of time embraced between the * 
| e contains the average revolutions of the | | ” ” mn. nm. +40. 
driving engines, arranged for the day and night service ee ae MR 
of the plant. | | Average for three nights “ 16 », 5, .. 687 

Table “J” exhibits a comparison of the speeds of 
the dio of belts, or of Ge | 

ws the slip o or loss of motion nthe } i A 
engine and dynamo palleys, The the TABLE “ D.”—RECORD OF LAMPS. TRAIN SHED. 
columns : understood from the respective head- | All 32 C.P. Lawpi ren 

armature shou directly as the diametersof — Uctober 11th, October 
driving and inversely as the diametersof driven pulleys.) 
The pulleys were carefully measured for circumference No. | average] wo, verage 
with Chesterman tape, and found to be of diameters | Service! | ‘ger Lampe | service] | 
as stated earlier in this paper. The speeds given in | 
column 5 of this table are obtained by multiplying the H, M. 
known speeds of engines by 5:207 or 5‘132 respectively, 1, 7 | 8 23 |23681| 3047] 1] 7 | 3 00 /21°00 | 3500 
column 6 is had by multiplying the values in column 4 4 6 |16 11-400 1-900 4 6 2 35 16-408 Hi 
by 100, and dividing by the values given in column 5. 5, 7 |304|21-462| 3577] 5| 7 |3 10 | 22162) 8-69 
driving exhibits the indicated horse-power of the + 5°700 Le 32-016 
e 6° ‘064 e 
of the plant. and night service gg |138| 9708/1 [s| 6 | 317 1006 3-283 
| Table “L” exhibits the performance of the boilers 10 7 5 37 Sais ote 10 7 617 45-081 6283 
during certain intervals of the eight days of the trial, 111 6 | 2 40 |15-096| 2-668k11| 2 | 6 02 |123:066 | 2-011 
into two sub-tables, of observed and calculated  12| 14 | 4 04 | 56024) 9467] 13 | 14 | 4 08 |66-700 | 9460 

Tablé “ M ” exhibits the ca:orimeter work for test of 

erages of thirty-four o ons of weights | A Fe seins 
of steam condensed, water heated by the vot Lampe. | Service| jours 4 
initial and final temperatures of water heated ; the co- boar, Lee — 
of saturated steam, 09666 was used toreduce | x. 

e ts in el 
hourly service for the intervals during which the 5| 7 | 207 |14840| 24781 5| 7 | 8 81 | 24612; 4102 
ot wee lamps of 6| 6 | 1 69 |11:‘808| 1968] 6| 6 | 8 45 | 22-5600! 3-750 
nominal candle-power ; and number of 16 nominal 7) 8 
candle-power lamps per indicated horse-power of en- © 
fines. ‘The actual 16 and 32 candle-power lamps given 10] 7 | 6 a1 |aseiz| 10| 7 | 5 42 | 0-900] 5700 
in umn 4 are taken from the hourly records shown 11} 4 | 02 |20°182| 3355} 11 | 4 | 4 26 |17-783 | 2-955 
in Tables “A” to “E;” and the 32 candle- 12 | 14 | 4 48 |67:200 |11-200! 12 | 14 | 4 83 | 68-700 |10:616 
ps e ratio of two to one, in Nors.—Row 7 averaged for 12 hours. Row 10 averaged 
secordance hours. Ail others averaged for 6 hours. 


With the results given under head of “ Illu- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE “E.”—RECORD OF Lamps. TRAIN SHED. TABLE “H.” 
All 32 C.P. Lamps. SPEED OF ENGINES—REVOLUTIONS PER wore, 
Date. sens | West Engine. 
|Averagc 
No. lamps | 
of Lamps. Service. Lampe. hours. per October 12 CEE] eee eee | ; 
row. | ‘ | hour. 12 Dy 225 06 233-02 
2 1 H e ss bee eee eee eee 
#| 7 |22 7 | 3 10 22162 3694 » 14... ow. Night … Counter off. 
4; 6 |151 6 |1 40 | 9006 1:666 
5; 7 |306 7 | 2 36 |18-200) 3-033 ight... 
6| 6 |3 4 6 |2 11 13-098 2-188 1 : 231-096. 
7; 8 |11 465 8 i11 13 |80°728 7°477 » 16 we | Nig . | 2370 
8! 6 |24 6 |2 04 |12396, 2-066 » 17 .. oe | Day. . 
10 4 | + eee ee eee | 
11 | 4 5 01 4 3 5 29 21°982 3°655 ” 18 eco ee Night eee 227°36 | 231-97 ene 
12 | 14 | 406 14 | 4 14 159-262 | 9877 
October october 18th. TABLE “J.” 
Xe, 7 Average 
row. | | hour, fone per | 
1] 7 2527] 1, 7 | 2385 18-081] 3013 
2] 7 1118) 8612; 1419) 2| 7 1 46 12°362| 2-060 
3 | 7 |3 28 |24-262| 404) 7 | 3 46 |26:362| 4:394 Ort. 12. 
4/- 6 | 1 51 11-100! 18650] 4! 6: | 317 |19608 | 3-283 » 18. 
S| 7 | 318 22-612! 3-752] | 7 | 3 40 | 26712) 4-452 » 13. 
6 | 8 0S 18-408 | 3083} 6| 6 3 48: 3°800 » 14 
7| 8 45 194-000! 7888] 7 | 8 46 | 94-000/ 7-833 14 
8) 6 1 39 | 9900/ 1650] 8| 6 | 8 44 |22-308| 3°733 » 15. 
9! 9 |2 46 124804 41401 9 | 9 |3 05 | 27°747) 4624 » 16. 
10| 7 | 6 06 |42-700! 6:1001 10 | 7 | 6 04 |42°462/ 6-066 » 16. 
11| 4 | & 45 |23-000 | 3888] 11 | 4 | 6 00 | 24-000 | 4-000 » 16. 
12! 14 | 4 80 | 63-000 10-500! 13 | 14 | 4 57 | 69-300 11-550 » 16. 
| 1 
| | | | » 17. 
TABLE “F,"—ToTaL AVERAGE LAMPS 
SERVICE— 6 P.M. TO 6 AM. Be 
| Average, East 
Date. | | | Total. est 
October 11 16 3°178 137 ‘088 Nors.— West . é 
eco 2°985 "302 
16 | 14408 | 3178 |... | 147-258 TABLE “K.”—INDICATED Honse-Powmn OF 
ee ee à 4 45°588 
1 5 ‘178 |. … 147-928 
» 82 | 1642 | 2085 | 29-607 | 49-102 October 12 
16 16 13458 3°178 187°758 12 Nigh ee eee 
17 eco eee 16 144°75 À 3°178 147°928 13 Night 35-975 32-888 
” eco eee 82 16°75 2°985 | 29795 49 530 14 Day eee 22-027 
18 eee 16 140°40 3°178 eee 143578 14 Night .. 39°701 34008 } 
99 eco eco 32 | 18°00 2°985 | 33°827 §4°812 16 Day 21°403 “* 
1 see | eco | 18777 
TABLE “G.” —ToraL AVERAGE LAMPs NIGHT 16 … Might. 3046 | 
SERVICE—6 P.M. TO 10 P.M. | 
Date. Building. Total. | Les 
| 
October 11... ...; 16 | 205-00 | 5-167 … | 210-157 TABLE “L.” OF 
oe | 82 | 818 8750 45-788 | 81°338 
” 12 se ee | 16 | 249°6 §°157 eee 254°757 
eee 32 { 35°2 3°750 §4°6901 93°541 
| 226°4 5°187 231°557 
ds eee | 32 29°8 8750 63-721 87-371 
14 eco 16 219°4 §°157 eco 224°557 | 
»» ee ooo i 82 29°0 3°750 ' §3°700 86°450 Oct. 11 62 | 
» 16 16 221°2 §°157 226°357 12 56 
>» CET] eee 32 28'8 3°750 83-063 25 
» 16... 16 2042 5°157 209-357 55 
>> ee eve 82 | 28°4 3°750 46°629 78779 00 
>» 17 eco ' 16 i 225°4 §°157 .… 230° 657 50 
| 8750  50°740 | 82-790 40 
ds 18 eee eee 16 | 211°4 5°157 eee 216°557. 
be eco 32 | 3°750 58°808 92°158 00 
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EooNoMY.—STEAM PER POUND oF COKE. tre 
pein, | | | Previous to the’ test, the electric light plant was abat 
sine. down for eight days and the depôt lighted by gas, the 
!  gsscom men on the watch to 
October 11... | cre. | 90 7811 see that due economy was observed in the use of the 

» 13 7-909 cos days the depot was lighted by 

13. 6646 6-424 658 | 7-400 
* 4.) 8215 | 7941 640 9-161 of the electric plant merely 
+ 16 ress 749 | + ome the same economy as to light observed 
rofl, 6-426 626 7-492 as the “4 
8408 | «8128 t days. Conse- 
26 Average... 8-880 t were not 
08 | RSS Ce ne required to reduce the price at which they furnished 
pe {al 
68 
97 


economy 
the power 
_ ‘measurements were taken y about, one- 
| eighth on the dyn 
Date, | Time, | Horse eur. | amps under its but the large 
shaft friction very small load, 
Oct. 18 | Day 21827 | 81:20 | 978 | 10066 4719. ‘game lamps seinnati, with 
» 18 | Night | 68963 | 281-557 | 67271 | 406099 5807 good load the often. guaranteed 
008 » 5 | Night tested and The 
| 16! Night | 66011, | 209-357 | 78-779 | 306015 5558 now | 
re vi _» 17 Day 79°85 10°57 | 4°409 This : hes 
17 | Night | 71-001 | 290557 | 8279 | 396137 5570 
Lawrs, 16 Nomixaz C.P. Inpicaren Honsz-Powxs pany owning 
engin, themselves. The second 
Average for day — 4°357 Asylam by State 
es | » . » day, 24 hours, including October 16th 4962 showed: over 
+] horse-power and 
| | | ith one-eighth load on the dynam 
Discussion. and three-fourths, with half load. 
0 - HOWELL, C.E. : The Central Union Depôt to get seven-or more. 
RE, in Cincinnati is lighted by an Edison isolated electric ‘dynamo the smaller the pro- 
light plant. The plant is owned by local parties, who friction and the better the 
os À eperste it anid sell the current to the the practice of the Edison Com- 
fed sie ¢ Depot Company supplying steam : y | the engine and dynamos. 
the plant supplying the lamps. The contract between rect from engine this 
‘i these parties gives the Depôt Company the privilege | | um. With a full load 
DATA | of lighting the depôt for one week of each year with the a 
+ Phone if this week's ligh costs less than the total load ; with one- 
NP owing week's lighting by electric light, then the ar 50 per cent. of 
| price of electric light must be reduced in like propor- th one- 
tion. two years ago the Depôt Company lighted What 
vith gas for one week and with electric ill notes a very great loss 
week, as ed in the contract. This a 


conducted by the De 


Com themselves, 
results showed that fighting i 


electric t 


6 of the Cincinnati Gas Company. 
_ cleat to Cincinnati to look after the interest of the elec- 


| 
| 
| 
heated 200.00 ditions were the same. I think that itistoberegretted | 
i temperature, Fabr. +. .. ... 62°42 that the comparison instituted by Mr. ee not | 
” final 9 eco 62°43 based ‘on the actual ive of tests, 
instead of on the relative powerofgesand | 
| incandescent lamps. A few words in explanstion | 
+ unite poe pound stem... af the small The parties horse-power shown | 
Re Haat wails at observed pressure 1513730 themselves’ against 
16-6: | Latent heat of steam  … …  … ene 885-500 and counter-shafting, which enables them to use either | 
Percentage of water entrained .... ... ...  9:396 engine to run the. dynamos. : This largely increases | 
6 Eficiency of steam. eee eee eee * ee he 007564 the friction, and the friction af theshaft is a practically | | 
| 
oi and the circuit, and it is due to this loss that the number of . 
cost + ye This loss is made 
18. October, 1887 7 by gas. Ir up of que parts, lets in the: dyneme endl 
Let » 1004, the mpany another com- have been a great dynamos 
Parison made, the entire condu of the test kein lished, all of which chow the lomes in be 
FE | | mpany, but was unable to secure any infor- condition of the bearings at the time. Mr. Hill assumes 
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the loss by friction, and by inference charges the re- 
maining loss to the dynamo. Oonsidering the very 
great uncertainty of losses by friction, and the ease 
with which it could have been measured, the assump- 
tion seemed decidedly unscientific. There is one other 
point. Where Mr. Hill of the great variation in 
the light given by incandescent lamps, when making 
measurements of the candle light of the lamps, he gives 
the variation as 20 per cent., and he does not attempt to 
give any reason for it. There is-only one thing that 
can make the lights vary, and that is the variation of 
the pressure on the line, and there are very few things 
that will make that vary ; either very great changes in 
the load or in the speed of the engine. I am very well 
satisfied that the changes in the lights were due to 
changes in the speed of the engine. Any change in 
. the speed of an engine will make the lights go up or 
down, as the case may be. When making measure- 
_ ments, if there are sudden changes, it is undou 


steadiness depends speed 

the dynamo. I y, electric lighting has developed 
a type of engines that give better results than ever 
before. It is nécessary in electric lighting to have a 
steady speed, and I think the alarm over the danger of 
variation: in the electric light is not at all warranted. 
I think that in à large majority of cases they give a 
very steady, uniform light. As a lamp gets older it 
takes less power to run it, but it gives! less light; the 
reduction in light is faster than the reduction in power 
necessary to run it; it takes more power per unit of 
Jight as the lamp gets older, but the lamp requires less 
power to run it. 


to make the investigation by the executive 
officer of the be ay Company, and was informed, prior 
_ to beginning , that his selection. was reported to 
and approved by the officers of the Electric pany. 
If Mr. Howell, as he states, was present during the test, 
the writer can only regret that he did not make himself 
known and give him (writer) the benefit of his know- 
ledge and experience in these matters. All of the data 
touching the cost of producing the light by the Edison 
_ system were taken jointly by one set of observers under 
direction of the writer, and another set under direction 
_ of the Electric Lighting Company, and he is not aware 
that any exception by the Electric Lighting Company 
has ever been taken either to the methods employed in 
_ making the test or in the accuracy of the data as re- 
: pes While it is true that the distribution of the 
cated horse-power. of the engines is not as accurate 
as it could have by means of tests (before 
or after the general tests) for friction of engine, jack 
shafts and dynamos—which tests, in passing, it 
is well to remark, were not admissible, owing 
to circumstances beyond my control—the main ele- 
._ ments of the question, however, were carefully 
measured, %.¢., the power developed by the engines, 
and the electrical energy developed in the lamps. 
The steam engine indicators were in a working 
order, and the springs carefully tested for these experi- 
_ ments. The assistants in charge of the engine test were 
experienced and careful men. The motion of the en- 
= Was taken with reliable continuous counters, 
baffer & Budenberg make. The apparatus for the 
tests was well and worked by 
_ Professor French, with extreme accuracy in view ; 
while the galvanometer was said to be one of the most 
perfect instruments in the country, and the readings 
were taken by a skilful electrician after a careful cali- 
bration in the test circuit to reconcile the effect of local 
disturbances. While it may be true that more of the 
loss between the engines and lamps should be 
to the engine and connectors and less to the current 
generator, the main fact which I wished to emphasise 
remains unchanged, viz. :—of the indicated power of 
the engines, which power is a direct and exact measure 
of the cost of producing the light, only 40 per cent. is 
realised in the illuminating effect of the incandescent 
Jamps. It would no doubt be very interesting to know 
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how this loss of about 30 


 gimes and the dynamos (and I think this is 


no opportunity was afford 


frictional loss in modern automatic engines and. 


and line shafts has been so fully investigated. bree 
perimenters (the writer among others) that no series 


mistake should be made in apportioning the power à 
expended under known conditions of service. 
plates of the zinc voltameters were weighed by-an em. 


ployé of the Edison Light Company in my : 
as correct. teats 


and his determinations accepted | 
for quality of gas furnished by the Cincinnati Ge 
Company were made by Professor French of the Cis. 
cinnati University ; and the tests for brillian 
electric lamps were made by Professor French, Mr, C.E 
Jones (a local electrician), and the writer, and ‘I am 
quite sure the prejudices of these gentlemen (if they 
had any) were in favour of the electric light. There 
was a test with gas for eight days with the following 
results :— 


Cubic feet of gas consumed 214,700 
Cost at $1.15 per 1,000 cubié feet............... 
Average actual the gas, for a 1 Ree 
hour of 5 cubic feet, as et 
Average lights of 16 candle-power per hour for re, 
Cost per of 16 actual candle-power for 


+ 
a 


From the test of the electric lighting plant, the date of . 


which is all in the writer's possession, and for 


Edison Electric 


operate ving, 
Cost of the steam, all items of expense, 
which is borne by the Depot Company ag: 


Total cost for eight days | 
Average hourly illumination by the electric light plant. : . 
in lights of 16 actaal candle-power each for days Js 


From which, by the simple rule of three is deducted. 
the increased cost of electric lighting over 

lighting of more than 39 per cent. The com 
cost of the two distinctive modes of lighting wes ac 


based on theory. The only facts in connection with 


gas which it is. necessary to know to institute 8 ¢om- 
parison of cost, for equal effects of illumination, are 


the candle-power of the which, in this instance,a « 
po gas ( 


has been stated in the paper, was 
by Prof. French), and the cost of the gas per-thousnd 
cubic feet, which is $1.15 net. Having these 
comparison of cost can be mad 
writer was not | 
depôt building with-gas, and the quantity 


_ during the eight days was communicated to him by the 


president of the gas company, General A. Hickenloope, 
and the quality of the gas furnished by the ges 


make such a com Taking the 

given in the we have, by 8 q 
of stating the ie Le same relative results. In 
to the superfluity of shafting, of which Br. 297 
complains, there is one counter-shaft 


ny daring the test of eight days was re o him 
by Prof. French, and he has no reason to question se 
accuracy of either. But, assuming that the wry | 
of the quantity of gas consumed is 
has no influence on the com of igh 
the value of the gas, in can of 
cost per 1,000 cubic feet, are all the we pr 
the 


i 


* 


arrangement employed with similar plants), ta.) 


dynamos. The engin es were built by { 
Engine Company, of Salem, O., which conogres 
_considerable experience in constructing 
tric lighting plants, and these were ng! se 
capacity of indicated horse-power 68074 


‘ 
Le” 


: 
ge 


_ cent. is divided | : 
to do so in this test, Te 


of the 


made practically. 
present during the test of lighting te 


Ve 
4 
à | 


. 
& 


| 
| 
due to changes in the speed of the engine. | — men 
there were, as average effects for the eight days of the . 
test, the following :— 
Cost of lig 
OHN W. HILL, M. De ter was Compan 
not 
| | 


#3 


i 


£. 


8 


& 


while the same degree of illumination by gaë 


+ 
Le 
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? during the test of eight days with an average 
30:34 indicated horse-power each, or at three- 
the rated capacity, and not one-eighth, as Mr. 
put it, the load on the engines being five times 


3 


shes stroke, and the engines, as stated above, 
weated at a nominal re of 230 revolutions per 
ite. The fluctuations in candle-power of the lamps 
der photometric test, I supposed at the time, 
to variations in the speed of the engines 
6 dynamos : bat as this variation seems to be 
le with driving engines as at nt con- 
cannot see how an apology for the defects of 
is calculated to this vicious and 
er objectionable feature of incandescent light- 
to the merit of the writer's opinion on the 
effect of an unsteady light or of rapid fluctua- 
wide range of candle-power in any lamp 
organs of vision, he who doubts its correctness 
respectfully referred tu any experienced occulist. I 
taken the liberty of asking ral Hickenl 
to give me a written statement of his knowledge of 


5 


gach matters in the discussion as were calculated to 


impair the scientific value of the facts presented in the 


substance of his reply is appended as rt ofthis © 
discussion :—A. HICKENLOOPER.—Some of the state- 
- ments by John W. Howell with reference to the com- 


test of gas and electric lighting at the Grand 
Depôt in Cincinnati do not accord with my 


Electric Light nr #47 made the test, and neither the 
pany nor the gp Company had anything to 
with it, The resalt of the test, as published by the 
| gas cost $4 
of the year 
ould make gas lighting for the 
fact, the Gas Compan 
at a coat of $5,892. cost of the 
year was $14,664 12. The statement that the 
in October, 1887, was made entirely by the Gas 
go ie not correct. It was entrusted to the ex- 
ohn W. Hill and Prof. Thomas French, As to 


of the last test, the records show that for 
hting the cost was— 


ze cost $22,703 94, 
d light the depôt for 


4 


3 


… $269 08 

| required 
the use of 167,801 cubic feet, at $1 15 = $192 97. The 
total gas used on the premises during ps test was 
196,700 cubic feet, at $115 = $226 20. The 
sions ng relative cost were not arrived at by 
taking the theoretical cost in either case. The actual 
cost of lighting by both gas and electricity was used. 


. 


Total .. 


eee 


_ THE GEYER-BRISTOL METER FOR DIRECT 


_ AND ALTERNATING OURRENTS* 
| | By Prof, WILLIAM E. GEYER. 


motive of this investigation, and to correct or explain 


conclu- 


mption. The cylinders are 10 inches diameter, - 


| 


a moment, I | by drawing the r | position 
lation. It . we 


F 


4 


ef 
Erive 


L 


4 


this way would be that it would also be = thermometer, sud to 
: make it simply a current meter would require the introduction of 
| troublesome ‘corrections. I will just for a moment call 
| attention to the instrument. You will: see it has been recording 
ae for the time you have been here. By the kindness of the 
= authorities here I have been furnished with current as you see, 
which here supplies a rack of, lamps, and as I turn the lamps off | 
| and on you can notice that the pointer gradually down cor 
The pointer does not respond instantly to 
current, but as in actual use this record is spread over | 
days, and in probably over weeks end This, I 
. would not be a serious inconvenience. The clock that we 
have here at present causes that dial to rotate once in 13 hours. 
4 oon rte. as have a clock rotating faster or more slowly. 
If it had convenient, I should have gotten one where the dial 
oman "Goatiomen, | 
The Caarmuax : I am sure we are all very 
er ed for his clear and able exposition. The is | 
now open for discussion. It is understood, I hope, that dis- | 
| cussion is not limited to the members of the Institute, and that 
we would be very glad to hear from any of our friends who are | 
Prot, Ma going to ask uestion to | 
. I was one 
insiste farther what Ihave bend, tat to the | 
‘Prof. Gurus: I bave not extimated or tried:to measure exactly. | 
what that quantity is. Our payee gr à the wire, of course, | 
very close to the centre line of the strip, of course not goi 
sidewise with the centre tine of the strip. I have ( | 
here finished right off, passing the carrent through which | 
| 
ment that the Depôt Company made a test ae wn pinch it on that side, whereas that b of 
ago, and found that lighting by electricity cost 40 per t on the other side. I might state in an: 
cent, less than lighting b The fact is that the these pisces of 
a little more than the other, showing the wire outside of the 
: I would like to ack Prof. Geyer what is the effect 
changes of atmospheric temperature on the instrument. 
| Prof. Gurus : it 
where the temperature was below and 
the me eurent by 
without being able to detect any in the 
staal temperatare of either one. 
never that question a 
example, this bar, which is 
lc more quickly than. it does 
steam service eee ry) ee eee ‘eee $102 03 onaw 
| consumption at contract Prof. : On we hove tet 
T should. from as it is sim differ- 
analogous to the case that 
la the if Las ony elect, boing only 
, 4 
to heat ov the instru- 
Me Sant Einar. Ÿ would like to ask whether it would make 
any difference with this instrument whether the eurrent were 
Prof. Gurus : It would make no difference whether the current 
t were direct or alternating. What we measured is the heating 
effect of the current. : We say an alternating current is equal to 
said: The instrument as shown here is | as an am- 
case it 
think we oun sooomplish by ennsing the current jn one of the part 
not simply to come but to go | ond: Pavers D very 
e 4 we & » 
: | 
278 ie sips of or thir whole length and lustrating.) ere having 
| baving different coefficients expansion. In as may 
0 cement hare, the are brass and steel. The brass expands 1 be nyhow by its proximity 
Z @ tan ihe steel, consequently the bar bends, becoming convex BE here; but there would be no difficulty, af course, in 
2 Peat? of the brass. Thus I have here s bar which in phasis the to passing it 
heat it for moment and hrough, sig ple of 
| such a bar were heated by electrici w princi 
seo bend, The disadvantage of an instrument rates in of à very ewall 
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.:Bath and the the last 
d 


| 
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of the Bath Town Council Alderman Gibbs moved the the Greenwich. Vestry: last week a letter 1 
from the Surveying the solicitors of the Londen 
the seal:of the authority be | Limited, stating that they had received an 

| ham for the electric from the Board of Trade to the effect that, having 

of the city. He would, he said, have regard to the importance of the question; and con- 

have a with the posts  flicting interests which exist in the Metropolis, they 

Sturges, in seconding, - thought it better that no powers under the Electric 

ledged that the friends of. the electric light were Lighting Act should at present me quenene OE, sag of 

y to Alderman Gibbs for the great licence, but that application should be required by way 
utes the subject incom- of Provisional Order, thereby coming more under the . 

| : He their ardour, prevented their direct control.of Parliament, and, that, there the 
| rushing, and brought the vessel safely, he ho licenee.for which that company hed asked would not 
‘into port. Mr. Heywood wished the committee be proceeded with, 


. ground. He predicted that when they were put up be submitted in due course, ~ 
there would be a howl of indignation, and that they | 
would have to put the wires underground at any cost. The Electric Me 

Central Station Lighting at Derby. —Mesars. John President of the Board of Trade on Thursday last 
| in 


geen their way to spend £240, and putthe wires under- was to take its place, would shortly be ready 
Watt 


ir 


whether the Electric Lighting Act of 1882 preclade 
down at the Board of Trade or local authorities from granting 
in the vicinity. The licences to one or more ‘persons, firms, dr com to 


ek 
ti 
s3 


i 

the same ared whether the Act cotained resteio- 
Sek incandescent | "the 
uivalent. The supply of je 
#4 pm. or later work before 
d state what 
lamp of 10 candle-power, 25¢,.per annum, for a supply 

es from dusk to 8 Other sizes of lamps and hours | | thet 

annum, ur lamps of 10 candle-power | 

| mue Electric Light st Butkingham,—The Market or down 

| . Square, Buckingham, has been lighted the past | | "pe 
4 ; fog, the illuminating power of th p has been : - | à A à 
I are now new illuminant, which gives por, rte 

re 


by 


| ences. ‘Mr. Rownt 
the President of the Board of Trade whether his 


by , on 
lishments of Sohn 


i 


i | Cf the St. Alban’s Town Council, appointed to enquire pa Supply Company; Limited, the Notting Hill 
je into the subject of pee lighting by electricity, have Electric Lighting Company; Limited, and the House- 
: practically suspended their labours. Two considera-  to-House Electric Supp ply Company, Limited ; whether 
À tions chiefly have led to this. The St. Alban’s Gas he was aware that the said companies proposed to con- 
n Company, awake fully to the situation, have made duct their operations mainly, or very largely, within 
A some liberal reductions in the price of gas; on the the same area, and in many instances to take- to 
= other hand, a little patience, it is thought, will give break up the same streets, roads, or places ; whether it 
or time for the improvement of the methods of public was the duty of the Board of Trade, betors re making any 
of: lighting by electricity. aah | visional order, to take cognisance, of its own motion, 
Hleotrio Light. At Boul woald not take any copains until 
bt, _, St. Martin-in-the-Fields and the Electric —At would n any nce unless ARE unt! 
at the meeting of the St. Martin-in-the-Fields Vestry last it was moved thereto by the local sgh ‘| or other 
yat week a motion was brought forward to give consent, parties interested. Sir M. Hicks-Beach : ‘The answer _ 
i under rale 8 of the rules made by the Board of Trade, (to the first three questions of the hon. member js 
= with respect to a lications for licences and provisional “Yes :” ‘and the answer to the last is, that it is thed 
to orders under the lectric Lighting Acts of 1882 and 1888, and practice of the Board of Trade, in framing a - 
rie to the granting of a licence by the Board of Trade sional order, to consider any objections to which their 
#. . authorising the Metropolitan Electric Supply Company,  ttention is called, and also any such as may occur to 
Limited, to construct and maintain electric lines and (them. | 
" M: and to supply electricity within the parish. | ACTES 
ng . T. Hill moved the consent of the Vestry be Mann‘s Telephonic System.—The directors of the 
x À which was seconded by Mr. Churchwarden National Telephone Company ‘have made arrange- 
D ce, and adopted. ments for having the present system of telephonic — 
communication in Aberdeen replaced by 
4 of enter and the Electric Light.—The Town Council  cirouit line system, which will necessitate an addition 
a je hag cate ie De £25 to a committee of inquiry of 60 miles of wire, and the.doubling of the operators 


room at the central office,  . 


| 
ver and the City mpany were brilliantly | 
iluminated, Mr. T. Alderton's chop in the Butter ta OF 
Market was also lighted by electricity. “Adee, 1882 and 1888, by the four | 
| following companies, vis., the Kensington and Knights- 


+ 


LA 


28, 1896. . 


Electric Lighting in Edinburgh —At the last meet- 
ing of the Edinburgh Town Council the Library Com- 
mittee recommended the oe ofthe estimate of 


Mr. Richard Millar, St. Enoch Square, Glasgow, for the | 


electric lighting of the library be sad to £1 795, 
which was agreed to, 


An American View.—The Electrical World has the 
following remarks with reference to the Deptford 
undertaking of the London Electric Supply fang 
“ An und of this sort naturally with it 
considerable novelties of construction, and Pértete the 
most striking to be found in this leular one is the 
method, or rather the means, employed for the carry 
of the current. We cannot bat view with es à 
admiration and apprehénsion—admiration for the bold- 
ness, and apprehension for the success of—the em gr 
ment of a potential of 10,000 volts, with one side of 
the circuit bare and exposed to ground contacts at 
innumerable petate : in fact, designedly grounded. 
This means, in fact, an absolute insulation at every 
point in the circuit, and whether, in the light of past 
experience, even with currents of far less tension, such 
a state of affairs is a practical bility remains to be 
seen. In fact, we can here only re-echo the statement 
of one of our foreign contemporerien, which remarks 
that this project must either be a gigantic success or a 
gigantic, failure. For the sake of electric lighting 
generally, we hope that the scheme will prove success- 
fale. Mr. Ferranti, with the courage of youth, and 
up by firm conviction, has inaugurated a 
in” eleôtric lighting, which, if 
must place him at once among ” foremost electrical 
of ourtime,”. 


Cowpen and the | Light. - —The Blyth 
Examiner thus — —“The utter 
collapse of the Co s negotiations for 


the elsotric light ‘Vill fall upon abe of our readers 
asa strange surprise. To us it is the natural outcome of 
the board's su outcome which we have all 
_ along anticipated. Our wonder is that the huge sham 
has lasted so long. The board, having abandoned an 
honourable public -policy for one of narrow personal 
animosity towards the Gas Company, whose only offence 
has been that of success in its business, could not fail 
sooner or later to eventuate in a miserable failure. The 
_ cause of electric lighting never had a leg to stand upon. 
We also happen to know that if the Board of Trade 
Provisional Order bad been gone for, the company were 
in a position to spring a powerful mine upon the whole 
affair, wnich would have lef: the contractors wiser men 
than they are to-day. It is better that they did not 
need to do s0, and that the board, with ample rope, has 
at last hung iteelf. We have never denied that elec- 
tricity may some day prove a powerful rival to gas for 
illuminating p : but we do maintain that that 
day is yet in e distant future, and that Cowpen is 
not the sanitary authority which should lead the way 
in such a hazardous experiment as that of introducing 


it to the country, while every- 
where shun it.” 


| Telephone and Firek.—The telephone bas again 
its uvefalness, says a “ London correspondent ;” 
t saved the Civil Service Stores from utter estraction 


not been in communication with the fire station, the 
flames would soon have become ungovernable. The 


‘first five minütes is everything, say the firemen. In 
less than a minute they were placed in possession of 


the information, which enabled them at once to rush to 


save a very valuable property. . 


Mourlon Fréres.—La Cote Libre announces that the 
firm of Messrs. Mourlon Frères is to be transformed 
Le a company, under the name of the International 

Si à 11 and Telegraph Company. The capital is 

000,000 en cg which it as com- 
parer À small considering the standing of the house. 


- than provisional orders.” Lord Hobhouse in 
port said the company had — 
already wires laid within this area. The expense of 


on the Berlin ceinture railway. 


- schrauke”! This word has evidently 


St. Georges, Hanover 


from the London Electric Supply | 


tion to light, with electricity, the area 
Hamilton Place and St. George’s Hospital, as far 
Grosvenor Place as Halkin Street, be granted 

agreement being entered inte embodying the fol 


conditions, vis. :—That the Corporation bear the whole: LA 


expense of the laying of wires, &c., for making 
experiment, and that a light quite as good as that 
given by gas be pay 2300 tu the satisfaction of the 
Vestry, who will per annum for the | 

of thes thee be for a: period of twelve 
months certain, after which it should continue unless 
determined by three months’ notice on either side, 
That the Corporation reinstate the lamps and 
paving, if removed or interfered with, to their 
condition, ane that no use of the url 
re with their b 


commended ‘ That the Vestry resolve that it is in thelr 


opinion to the advantage .of this , and so ‘far as 
e Vestry could see, of the in itants of London 
generally, that joint stock companies should commence 


operations for electric lighting under licenses, rather 
the adoption of this re 


lighting the area by gas was about £300, and so they 
had fixed that sum in the agreement. Mr.:Southon 
seconded the motion, which was agreed to with a rider 
by Sir Walter Phillimore, regretting that the 
of Trade had to enter into the 
of granting licenses on a principle which would seem 
2 prevent any licenses in future being granted | 
em. 


Growth of Business, — The me 
transmitted along the United Telephone Compa 
wires on the 17th y amounted. to ine 


586,294, being at the rate o 
annam. The United Company is 
trunk route to the north, and has: 


rstood, says the Daily News, that a contract 
was signed between the Treasury and the Submarine 
Telegraph Company last week prolonging the agree 
ment at present existing by which all messages from 
France, Belgium, and Germany pess through the hands 


of the Sabmarine Company until Slst, 
teat week. The watchman discovered a fire. _Had he | 1e 


and Stralan-Rummelsbarg railway have te 
successful that it has been decided to adopt this oye 


Aad 


Brevity.—W 
the Germans 
central offices; it is :— 


with the view of expediting the service. 


| Communication with 
_ It is unde 


Electric Light on en Locometives.— The ments | 
with the electric light on locomotives on dy pa 


um EEO. HERFEr | 


| | “4 
Square, and the: 
Hanover Square, on Thursday, December 20th;: th 
down 
lighted by gas, at any time, if so required, and the 
details as.to the exact Système” of lighting be left tothe . 
Copnnration The Elertria Lighting Committes | 
sages for the week ending 18th instant summéd ap 
of messages per 
ve a main 
y built halfthe | 
trunk that is required to connect London with Bir- . 
mingham. A main trunk to the west is also being 
surveyed and way-leaved, with the view of placing 
Bristol and the South Wales Coalfields in telephonic 
communication with the metropolis, while a new route , 
to the south is in progress for the benefit of Brighton 
and the towns of the southern coast. se AR 


“ 


Eastern Extension Company believe that when the 


cable is laid the chances of any breakdown in tele- — 


‘ graphic communication with Australia will be very 
remote, and that they will be in a tion to meet the 
competition of the new company which intends laying 
cables to Australia, via the Pacific. Another great 
cable of 700 miles is now being made by the Silvertown 
| Dempeny for connecting Loando With the Mossemedes 
est Coast of Africa, while the Con- 
_ straction Company is making. a cable of 1,500 miles 
_to connect Mossemedes with Cape Town. This work 
will be completed in March next, and thus there will 
be two telegraphic routes to South Africa, one via the 
and the other via the West Coast, an important 


of the world. 


>E 


hears, signed last week between the Government 
and the International Cable Company, which has its 
headquarters at Brussels, and in which 

M.P., and Mr, Sydney Gedge, M.P., are interested. A 
new Transatlantic cable will be laid to Bermuda and 
Halifax by way of Portugal and the Azores. 


Index to “Electrical. Review.” — Owing to the 


_ Christmas holidays falling so awkwardly this year, we 
have thought it better to delay the issue of the Index for 
this half year until next ni 


East 
boon in the event of any grave. crisis again arising in 
contract of great. importance Was, the World 


London Subways.-The Bell Telephone Company is 


‘ “doing in Philadelphia what all owners of overhead 
wires in London wil 


buildings by running a branch conduit to the centre of 
the block. In most blocks there are side streets or 
courts in which distributing poles can be fixed. Sach 

an arrangement will not only free the streets from the 
dangers and unsightliness of overhead wires, but it will 
_ make communication far more simple and and 

avoid the delays and inconvenience which always 


result here after a snowstorm.or heavy gale. The time — 


- is coming, if it has not already arrived, when some- 


thing in the form of subways will have to be. con- 


structed to contain the gas and water mains which 
form so important a part of underground London. To 
get at these mains for repairs is a serious business. It 


involves great cost and much inconvenience to street 


passengers. One result is that these mains are not 


examined anything like so regularly and completely as 
they ought to be, and that means that the loss from 
leakage, especially. in the case of water pipes, is very 
great. Another trouble is, that after a way or foot- 


path has been taken up, it is impossible to make it good — 


‘again, so that it will be level with the adjoining por- 
tions. The result is extra wear ahd tear all round. 
All these things involve charges upon the ratepayers 
and consumers. . Costly examinations and repairs, and 
undiscovered leakages, have to be recouped out of the 
charges made to consumers. What is needed is that 


_ these pipes should be in subways where they could be 
readily got at without disturbing the surface. The first 


economy and convenience would be great. 


cost would, of course, be very heavy, but the after 


_ andotations 0 


engines, 42 x 20, to ran at 100 


nected | the latest trial of the 
process 


ex to turn out y, aud w 


to ‘produce 4,000 


 Ratlway Diary.—Messrs. McCorquodale & Co, have 
ust published Railway Diery and 


Objects struck. son! ur. ape tay Sone, ang | sept. Oct. | Sor. 


Persons 0: 0 

| 0 | 0 | 

uildings,, 
,&....| 1 0,2; 4 


Tel 
Tele 


2/12 14 81 68 88. 15 

‘ 
Persons killed, 3; injured, 
Animals ” 83 ; 99° 


17. 
16. 
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Priority in Telpherage —Mr. R. M. Hunter, of Troy, 
Now York, writing to the Klectrical World, claims to 
be “considerably ahead” of Professor Fleming Jenkin’s 

dates of invention in regard to telpherage. . Au inter- ‘ 
ference has long been in progreës in the Uuited States . 
Patent Office between the Jenkin patent sud Mr. 

Hunter's applications. He says he has practically 


- ‘worked the invention in America, and‘ that foreigners © 


will find it a difficult matter to have a word to say there 


in relation to electric railroading. The Ayrton: and 


ts, he further says, are of but little moment, 


Perry paten 
. while that of Jenkin is very broad. 


Welding Works.—The Thomson Electric Welding 
Company is building new works at Lynn. The main 
building is 242 feet in length, by 87 in width. Power 
for these shops will be furnish re, | a pair of Greene 

utions per minute. 


The Usefulness of Accumulaters.—O wing to an acci- _— 
dent to the steam plant in the residence of J. Pierpont 
Morgan, Thirty-Sixth Street and Madison, Avenue, New 
York, some weeks ago, says the Ælectrical World, he 
was left without any m of illumination except 
candles, gas having been abolished some time previous! 


tem lighting, and being appealed to, began the 


finishing at 12 o'clock noon the next day. The acca- 
mulators (60—“15 A ” type) were then perce’ in crates, 
loaded on trucks, and carted from their Newark factory 
to Mr. Morgan’s house (10 milés), set up with necessary 
switches and appliances, and at 6 o’clock the light was 


turned on, thus supplying. Mr. Morgan with electric 


light'in ample time for his entertainment. He has now 
arranged for a permanent installation of accumulators 


as an adjunct to the Edison direct lighting plant, a very 


wise step to take. 


ELEOTRICAL REVIEW. 79 
Cables.—In conséquence of the interruptions of Electrically Refined is stated thet, the 
communication with Australia, owing to company which tha ‘saga 
.  tolcanic eruptions and other causes,the Eastern Exten- by means of elebtricity has been delayed in the deyelop- 
| have 6 ment of the business, owing to some difficulties con- 
he fron joewangie to a point in Western Aus- 
tralia; probably somewhere near ET Bay. The 7 | 
Compeay Ss waking sight | 
on Company is- working night who were presen pg t ment were unani- | 
and day loading this cable into its ship, the Seine, mous in praise of the quality of the sugar turned out. It 
which is to leave the Thames on : Wednesday next to is stated that the new process effects an enormous saving — 
_ Jay thecable. Mr. C, Riddle is the engineer in charge, 
. and Mr. Thos. Clark is the electrician-in-chief, The 
barrels per 24 hours. | 
| tory for | 
doing business, or seeking to do business, with railway 
companies, or who are interested in such matters as | 
traffic returns, accounts and dividends. re 
ts due to Lightning in France during 
000 
| 0-29: 65 3,0:0,0 
y is constructing a conduit 
8 feet wide through thoroughfares.of the 
= American city. This conduit will contain fifty 3-inch 
iron pipes, and fifty wooden tubes laid in cement. In 
this way accommodation will be provided for 10,000 = 
' wires. Connection will be made with each block of | 
‘owing ing. eve ; 
measures to remedy the effect. The Electrical Accu- 
| alate | | accumulators for 


4 
re 


a 
‘ F 
° 
£ 
‘ 
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Le | 


“The Electric Underground Railway. —We read thes 
—To supply 10,000 the trains of the aly of London and "Southwark id | 
5 C.P. 100-volt incandescent lamps. ’ Boilers : Three way Company will drawn by electrical motors af : 
overhead cable. | | 


of each und, holders 
and on singe of 140 | | 

nd one | to be cou ynam ecg : 
wound, two to give 1,000 am and 110 vols, one COMPANIES. - Ae 


to give 500 ampéres and 110 volts, one to give 250 . dr eres iw 
ampères and 110 volts, at a speed not ing 450 Societ of Telegraph-Eagincers and Electrician A 
minute, and capable of running at 150 a gen meeting of this vert (loves at th 

Institution of Civil 25, Great George Street 

on the 22nd ult., the following special resolutions were 

1, 


That the name of the society be to the Instfa- 
tion of Engineers. 2. the office of 
Honorary be abolished, and that the articles 


e onorary secretary articles | x à | | 
_ These resolutions were duly filed on the 21st inst. : 


_ Captain Cardew's Patents—We understand that 
essrs. Drake and Gorham have 


the whole 
of the electrical ts held by n Cardew, R.E., 
with the one of instrument 


in America. These patents include not only the well- 
known Cardew voltmeter, but other devices in connec- 
tion central station lighting, which are likely to 
de in large demand. They do not propose to manufac- 


ture the apparatus themselves, but to licence a few ve | Tore 
firms of good standing to make under royalty. | ( 
NOTES, REPORTS, MEETINGS, do, 
Jaden- | 8 comp | . then 
ouse, life of the ¢ 
United m. He intends bring th abject confirming certain rations moving 
pgdom. nds to su 
- recommend the.adoption of some such scheme with a 
without comment: “That the Maxim-Weston Electrio Company, good 
Mr L. Swaby seomdod, and the resolution was carried with 
four dissentients. | | me 
‘The “ Viscountess Bury.”—A large party assembled 
on Thursday afternoon, last week,on board the new “‘y. har 
electric launch, Viscountess Bury, at Platt’s Eyott, Mr. M. As 00: 
Hampton, to accompany her on hy À ps The wave was bee 
naming ceremony was performed mmisch. rea 
The trip was a complete success. Among the visitors COR PRE + 
were Viscount Bury, Lord Wantage, and Colonel ey had been PA yas 
| | | Mr. Abrahams 
City and Guilds Lectures.—The 
of lectures at the City and Guilds Technical Coll 7 ae “Th 
Finsbury, for the term.are as follows :— extraordinary Te 
Prof. Perry, F.R.8., “The Differential Calculus bag mitter 
its application to the practical problems of electrical just raie the Wen 
and mechanical engineering”; by Prof. Silvanus terms upon w same 
Thompson, D.8c., “Optical Principles and Practice”; to the new company 
by Mr. KE. Rousseau, “Laboratory Course of Electro- the last meeting. 
deposition.” . Prof. Perry's lectures are intended for 
those who have no previous knowledge of the calculus. Lich we have ‘think 
All these courses begin early in January.. - Mr. Mr 
Technical College.—The authorities of the the sale be 
| e au | 
Finsbury Technical College announce that in conse- The Chairman 


quence of the crowded state of the electrical laboratories 7 *minent 
entrance will be restricted to those who are actually men 
=o ed in the electric industries, the only exceptions the old company, 
e being to admit students who have already taken shareholders up 
the course at one of the local institutions 
and now wish to proceed to the advanced laboratory but proceed 
instruction given at the Technical College. moved: “ That 


| 
| | 
connections, cables, &c. Switchboard : A switchboarc 
suitable for connecting up six sets of mains, four | 
minster Electric Supply on, Limited, 2, 
toria Mansions, 8.W. <a | Crompton and Company, Limited.—The statatory 
| return of this company, made up to the 13th: inst... was 
filed on the 19th inst. The nominal + par 200 
divided into 20,000 preference and 8,000 ordinaryshares 
. of £5 each. 15,576 preferred shares have been allotisd, 
upon 10,007 of which the fall amount has been called, 
and £1 10s. has been called upon the remaining 3569 
shares. The calls paid amount to £59,029-10s., and un- 
paid to £2,988 10s. | "es 
10600 shares the 
ber of shares, it would be within the righ? 


| 
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ground 
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The Chairman added that the com 


Bill in Parliament to obtain 


London Electric Supply Corporation, Limited. 


Tue second 


The Western and Bravilian 
week, 
London 
Brazilian 
the last 


was held 
Earl of 


of this 
Broad 


Cree; 
and 


ester House, old 
Balcarres presided. 


last Frida 
Crawford 
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| 
wire oF nes s, Westminst noe | 
Provisional obtained last of 2s. 6d. 
notice for Provisional Orders in a September 3 | 
He added that the directors vic the ort incometaz. 
as very encouraging. | | 
| 
to 
| . | 


* ELECTRICAL REVIEW 
e 


UANING ELEVATED RAILROAD TRAINS BY 
an interesting electrical ex! ent, says the 
$ American, took place on the rainy night of 
- November 27th on the Ninth Avenue elevated railroad 
Li this city, being a trial of.a new Daft electric motor, 
mamed the Benjamin Franklin, weighing about 10 
dens. Its four wheels are connected for the purpose of 
jnqreasing the tractive power. Notwitastanding: the 
@iving rain, it hauled a train of three regalar elevated 
’ cars very easily up heavy grades for a mile and 
‘half. At the end of the route the motor switched off, 
axed, and hitched on to the other end of the train, 
‘with the same facility as with the steam locomotive ; 
. 4p fact, it seemed to be done with greater ease. The 
total weight of the train was estimated at 60 tons. The 
garrent was supplied from dynamos located in a station 
in Fifteenth Street. The electrical current is conveyed 
from the station and alongside of the track by a copper 
god § of an inch in diameter. The current is taken 
fiom this rod into the motor by a metallic brush, which 
presses upon and slides along the rod. The trial was 
undoubtedly a severe one, inasmuch as the fails and 
gonnécting rod were saturated with water. A number 
of prominent railroad engineers, officials, and elec- 
tricians were present, and were perfectly satisfied as to 
the result of the trial. It appears to be only a question 

: sftime when our city elevated trains will be hauled as 
by electricity as with steam. 
. The Electrical Review * says :—*“ In the power station 
+ four dynamos, of 50 horse-power each, supply the 
current, and a fifth, of smaller size, serves to light the 

| The power dynamos are connected with a 
switchboard, which its of their being used ‘in 


trouble or delay. | | 
“These terms merit a word of explanation, as the first 
factor in the economical generation of dynamo elec- 
tricity. When two machines are connected—both posi- 
tive poles to one leading wire, and both negative to 
another—they are said to be ‘in parallel,’ and the 
current obtained is greater than the sum of the currents 
of both working separately, in direct ratio to the re- 
uen sl their internal resistance brought about by 
coupling. | 

“This arrangement may be carried farther,-but with 

4 rapidly lessening degree of advantage. Couplin 
machines ‘in series’ cunsists in passing the current o 
the first through the second, and so on. Fe * 
““An important instrument is the automatic cut-off, 
which is brought into play by the occurrence of a ‘short 
cirenit’ on the track, and opens the kefee, or chain, as 
our German friends term it, at a fixed point, sounding 
si the same time an alarm. This contingency, which 


the effect of unduly lessening the resistance, and so 
In the quantity of current that it might develop 
on of the nets and armature coils, an 
‘disable the machines. 
“The steam engine that drives the generators is of 
250 ere, and the potential of the current de- 
veloped 280 volts, a step beyond that used at Baltimore, 
bat still within the danger limit, 


a four-car train.’ In her experimental runs she 

has repeatedly drawn this train with less than three- 

| the current-generating capacity in use, up and 
down the line at a speed of 25 miles per hour. 

With the same current and three unloaded cars a 
speed of 30 miles per hour was kept up uninterrup- 
‘edly for a long time. 
the © commercial outcome of the achievements of 

. We Franklin could hardly be forecast ; but, in con- 
Mderation of the well substantiated claim that the sub- 

| of such motors on the New York elevated rail- 
-Wys would reduce the ranning expenses about 50 per 


* New York. 


exhibited a rotary engine, design 


segmental pistons. “The pistons ‘ere: held 
parallel” or ‘in series,’ as may be desired, without — 


of them describes a disposition which is an important . 


might befall through accident or mischief, would have | 


travel round the evcentric boss, 
: “The illustration of this article shows the Franklin, 


cent., and this even when including; as a fixed chatye, . 
the interest on the cost of re-equipment, and also with- 

out allowing any rebate for the sale of ‘the present 
steam locomotives, which are of standard gauge and . 
available on any or track, there should be little 

doubt as to the probable line of action of such a’ =. 

cious and far-sighted mansgement $s that of the Net 

York elevated railways.” 


AT the Glasgow Exhibition Messrs. Glen and Roes 


ed by the inventors, 
Messrs. Ross and McDowall, to‘attain a high speed of 
revolution with a relatively slow: piston speed: : It 
consists of a narrow cylindrical casing of cast iron with . 

closéd sides, mounted on a shaft supported in two 
standards, one on either side of the cylinder. The 
shaft is hollow, and has ports for the admission and 
edaction of steam, the interior space being divided 


longitudinally to form admission and exhaust passages. 


A cylindrical boss is formed the 

shaft within the casing, the inlet and exhatst ‘ports | 

pessing through it ‘to the working steam ‘spaces. 
is constraction doés away with any passages Which 


can remain filled with steam after cut-off has ‘taken 
fruitful source of waste in nary | 


nside the main casing, and concentric with the D. 
is fitted a cylindrical ting, the annular space between 
it and the boss being partially filled by a series of 


of 


angular positions relatively to the axis of the main 
casing, to which they are connected: by means of slides 
working in radial slots formed in the casing; and as 
their distance from the axis varies according:to their 
position round the eccentric boss, their .distdnce apart 
also varies, those pes bearing on the boss, having 
least eccentricity, being close together, while those on — 
the opposite side are further a ‘As the pistons 
is 
at the point of greatest eccentricity, and the ports are 
arranged to admit the steam between each pair of 
pistons just after they pass the point of least eccentri- 
city and to exhaust as they. pass the point of greatest 
eccentricity of the boss. Thesteam, however, can be cut 
off at any desired point, and- will expand while each 
piston is impelled forward at a greater relative velocity 
than that following it, so that the intervening space 
becomes greater until the line of greatest eccentricity 
is reached, and the exhaust from between that pair of 
pistons takes place. Each succeeding piston, as.it comes 
round, is acted on in like manner, and a continuous 
rotary motion: is thus imparted to the outer casing, the 
inner ring being free to rotate with it, and accommo- 
dating itself by sliding within the main casing to the 


radial sliding movement of the pistons relative to the 
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stationary, while the main casing forms a flywheel 
revolving upon it; = with reversing engines the 
casing is attached to oreo the shaft alone 


revol 
ingenuity, and is well made, 
but it is questionable whether it wil prove to be better 
than other rotary engines already in use. For dynamo 
driving it has certain defects in common with other 
pr of but fans and 
purposes, where speed and moderate power 
Te preferred to others, on 
of the little space m= ee and its — 
THE ‘SPECIFIO RESISTANCE AND OTHER 
, PROPERTIES OF SULPHUR." 


MONCKMAN, D.Sc. 
Resistance. 
In is well known thet oa phur in a solid state 


of. 

alo, that t undergoes a curious series 
when at about 120° 
more liquid at 250° to 

boiling under atmospheric 
: During the. three terms I 
Cavendish 

these 


corresponding ones 


in beaker of 


e game he 


Seeing, that = + was a ty 


Hogarth and yes, Keren, for some experiments on 
carbon, ‘were .tried, and a y constant. flow of 
electricity, even at the bo boiling point, obtained. 

When the - hur was melted 25° C.).60 volts gave 
ee po deflection with a reflecting galvanometer of 11,770 


resistance of only half a millimetre on the scale, 


while at 440° C. one cell gave a deflection of 60 mm. 
The general results obtained were as follows :— 
| _Resistance—Ordinary roll brimstone : — 


Temperature. Potential. Deflection. 
440° 1,560 
300 99 ee ee 325 
270 | | ee 2 62 
250 ss ee 1- 26 
250 55 ee 10 24 
223 eee ee 3 7 
195 eee 6 6 
150 eco eee 5 6 
»”» eee 2 2 
pe specimen gave slightly different numbers, 
boss À À the same order. 
pure precipitated sulphur the resistance was 
considerably higher. 
Pure sulphur :— . 
S500 5 
335 eco eee 3 44, 
335 8°2 7 51 
280 25 2°8 
05 0°55 
getupa 


_ © Abstract from the proceedings of the Royal Society. 


| 260° it is nearly 


insulates 
% potential, and conducts heat 
possible to light, it appeared d 


pressure at 440°, 
ve been engaged in the © 


gave The specie reiance 


D or 5 x 10° ohms at 
000 that’ or 5 x 10. 


‘Roll sulphur gives the same resistance ‘at 195°, that ie 


5 x 10°; while.at 440° it is one-third pure sulpliay & 


16 x 105, 
Action of Light. 


‘That the metals of the same poy Po the sige à 
ment according to the Periodic ve propertiegin 


common is well known. Thus chlorine, bromine, gad 
se. very similar bodies. Sulp 
e samé group as selenium, but is the he 
in front of it. Naturally, therefore, w 
they will bave pro 
action of light int resp thers former may be shared 
in an inferior degree 


turbid by direct sunlight. of the sulphur be 
becoming in that liquid, 
of the ur undergoes the same change Wik 
ur used in the experimen 
defirable that only } 
soluble sulphur. should be used, and that paf x 
should be taken not to raise the temperature in 1 


ing it so high'as to produce any of the insoluble ma - 


fication. 


Two rectangular gra hite rods were placed pi nié 
each other, the 


the other at the other end. 
The edges were turned towards each other, 
space of on6 millimetre, which was filled with 


ru yom This was levelled off with a hot iron to make 
the 


A dre electrometer was 


rtion between the corners as thin as possible, 


sulphur, but shaded m the rest of the ind ‘ve | 
when not required the ordinary window t a ve 
drawn down. 
_ Of course the electrometer and were pees | 
from induction by surrounding bodies by wi by wire screens, . 
- The following three series of readings w ore Hoke 1 
different days, and in one or two cases clouds in 


with the experiment, aco in No. 8, w a 


©. 15 | 2 | 
ard series (0) 200 15 14 | Light, 
10) » 15 10 | Da : 
15 10 | » 


uced and misteken for 4 
effect sought. In the first the time varied, 


pot «+ others the time was the same, ! 
of pctrming the 


e * 42 
: 


es in common, and 


the latter. This appears mon 
probable from “the well known fact that a saturated 
solution of salphur in ee ny of carbon is rendered 


od and 


ight was allowed to fall on the 


| 
* 
| 
À 
AT 
‘ 
ant 
+ 
«| 
in the electrical resistance a 
element. 
Two platinum wires were placec D Bae 
melted sulphur at a distance of about | 
being connected to an electrasdope, the other going to i 
> When the sulphia ::besame solid the leaves of 
the electroscope on charging for a con- - 
nected with the positive one through the sulpagr _ 
(1:5 cm. long, 1 mm. thick, and 1 mm. broad), 
à The electrometer was charged to the same potentisi 
became necessary 10 Smethod that could be (2,cech experiment in a 
used for conductors of very high resistance. : 
The first and second series were alternated dark snd 
deflections were allowed to fall the same GIFRPREE 


8 


e that the effect might be taçed by the sr 

the sun and not by the light. The variation in tem- 
observed on a delicate was about 
PC. . To eliminate the effect of heat, a long series of  poten creases very rapidly. In case of 
“@eervations was made in the dirk, whilst the tem- the other hand, the fixed machine ucing 
nm was raised slightly hy placing a Bunsen rent must be arranged to yield as much electris'e 
'\)geme four or ve, tid es away from the screen pro- as is required to drive 


waste of 


‘4 iral in i then on6 Of Gof and lasti a the energy su lied ms often be greater than” 
of temperatnre was 15:2° 0, to ©, in this excess of energy froth Belng injurious an artif 


+ 
; 


ent 
olal 


more slowly than those at a lower tempera-  mical, since in such à cade tlie éléctric’ current 
fare. In the next seven observations the range was duced at a certain expense is converted not” 
| UP 0. to 18 CO, the fall being exactly thesamein — in 


"Where yet remained the possibility thet the light | 
on the wires which held the rods caused the | 
rgs to escape more quickly into the air. When,how- _ that 
aver, the sulphur was removed, the effect produced by 
t light on the portions of wire exposed to its infin. 
in was too small to produce any change in the rate 


of fall. 

Hence it a pears that although selenium is the body À 
most sensitive to the action of light, it shares its pro- | 3 
perty with its neighbours, and the three elements (con- Codapoand 4 imiachinee are ‘ies 
sitating the same group), sulphur, selenium, and tellu- not to compensate fluctuations in, 
= are all similarly acted upon, farnishing another rent due to changes in electric 

à pcs the wee Pr of the law ue . duction but fluctuations from variations 


AS TRAOTIVE FORCE. | 


By ROMAN, Banox non GOTSKOWSEL 


| 

Inthe Honigmann a. chemical process was | 

at UE  wod in order to heat the boiler, but this is evidently a admitted: - 

tirouitous process; since the chemical energy of the 

iol soda ‘dissolving in ‘water might be directly 

link of steam, as, eg. it is the case in galvanic current produced Galvar 
ah “Ass matter of course, elements like those employed rent at the expense of the dissolved sine, and are, there- 
ed i telegraphy are not available for this purpose,  fore, at least 13 times as expensive és 2 yn which 
ms, since, independently of the cost, they work far too produce ‘the current st the expense of. burning coal, 
ur singe 13 Ibe, of coal. are. required to produce 1. Jh,. of 
“HT ask telegraph engineer what time is required from blende, and the current obtained in (both 
‘to consume a kilo of zinc in a telegraphic element, he ach obtaining the as. the 
Le would reply that at least six months would be required. | expense of burning coal are accumulators.  : 

“be Half 4 year is 4,000 hours, Now I want to consume a | | Working Capacity of Accumulatore: fs a 

ff kilo of sinc in an hour, but this is possible only if the “Os 

is reduced 4,000 sccumallrs are in no mannar from ord 

mulators, chemical rocesses resembling those occur 
Tramlines are already in existence in'which theelec- ements, only there we have zinc per, 
4 Gicity is conveyed to the motor by the rails orbya . l'in the soeumalators we have lead and peresi 

ate . Special conductor. The motor is fixed in the car whilst ead. ( 
‘se the machine The chemical process itself haa not been quite clear! 
= sone point. yielding the current remains stationary explained, but most probably € the substances, on. ‘bath 
| are converted hates. 

gs Such tramlines are, however, scarcely admissible for Bk wulphuric acid =: ‘which the metallic. plate of 
Practical work in busy streets, since on this plan all . lead (Pb) and the plate of potoxide: (Pb 04) -are 
»+ on the same line are exposed to any disarrange- imm » effects immediately the :d on of 


ment which may ha in the mach ‘water. Its 0 gen passes to the lend forming oxide of 
W y happen e ines or the con- xy 
It must further be considered that the lead (Pb 0), whilst the ‘ot the or at the peroxide of 


| conveyance of the current to. the moving cars involves À water (HH, 0), A 
es, in as far as it pre-supposes a good insula- xide (Pb O to oxide *O). The tondiation ot 
‘fon of the conductor, but the’ rails, as they cannot ae trom’ viele tor 


equivalent 


pere The use of a conductor supported formed with oxide of lead to sulphate of lead lt 50.) 
its above ground: is admissible only where the yields 11°7 calories. The entire heat prod 

is emall or where one side of the road can be the element is ‘therefore : ere naw 
Gre up to the tramlines. Lastly, it must be con- calories. aie | 


ak 
+ 4 * 
à 


tr the general level of the street, cannot be of lead 36-9 calories, the combination of: the lead oxide 


the sulphur. the heat radiated by placing If after such 


a first ten ex ments, in which the heated ones fell resistance must be introduced which cannot-bé éconio- | 


| 
ader 
» f the li it 19 evident that the: greatest 
a(t parts of the line, evident that the: greatest 
à traversed with a waste of power. But . 
‘a the losses of energy-are very serious appears from 
fac that on en incline of millimatede par metre 
me resistance to be overcome is twice as great as on a 
§ Consequently,’ id cases where the slectrio ear 
| 
| Again, regulators wiiich alter the position of the 
> Lge 4 brushes according to the rotatory speed of the motor are. 
i | of no use, as they are only able to compensate .tr! 
od differences of the speed of rotation, whilst the change 


4 


‘786 


‘ 
# 


+ 


But as the decomposition of lead peroxide into lead 
and oxygen 2 hors ‘of 6:1 
there results from the che processes taking p 
poh accumulator a heat of (486 — 6:1) = 425 
_ We obtain, therefore, for each equivalent (expressed 
‘th met back tate 1 kilo 

of water from 0° to 424° ade. | 
If an accumulator evolves K calories for each gramme 
commune of lead, it yields mechanical work of 425 . K 

In order to separate out a gramme equivalent of lead, 

there is needed a current of nearly 10° ampéres, the cur- 


rent of 1 ampére yields, therefore, work of 2; = 
kilogrammetres. 
If the potential at the terminals of the accumulator is e 


volts, the + which the currerit of 1 ampére orms 
under such circumstances can’ be represented by the 


expression a in which g = 981 metres repre- 
sents the acceleration due to gravity, and the suppo- 
sition is admissible that the entire heat becomes cur- 


rent energy, and the accumulator takes up no heat from 


without. 
In such a case we have the equation : 
425.K 


“Prof, Waltenbofen in his work on electrical measure- 
ments uses the formula 
Ifintothis formula weinsert A = 415.107, /= then 
and we arrive at the formula developed above. © 

The potential at the terminals of an aé¢umulator yield- 
ing 42°5 calories for every equivalent of lead ex 
in grammes, must according to the above presentation 


amount to e = = 17 volt. 


Bat as it amounts in fact to 2°25 volts, it follows either 
that the above suppositions are not quite accurate or 
that the chemical processes follow another track. 

:_ If the current furnished by an accumulator is sent 
‘into a wire or a glow lamp, the potential at its termi- 
nals would remain approximately constant during 
the efflux of the electricity. But this is not the case 
when the discharge is effected into an electromotor, 
_ because the electromotor evolves a counter E.M.F., the 
consequence of which is that the mean tension at the 
terminals sinks during the dischargeto about 89 per cent. 
of its former value, and is therefore only 0°89 x 2:25 

= 2 volts. 
As the resistance of the accumulators constructed for 
tramway purposes is 00074 ohm, we should expect 


| | 2 
from such an accumulator a current of (7574 = 270 


ampéres, and considering that an accumulator of this 
resistance weighs 42 kilos a current which per kilo of 
_ total weight amounts to er | 


= 64 ampères. 


_ If, however, so much electricity per kilo of its weight 
has really been obtained from an accumulator per second 
without injuring it, we must bear in mind that less 
electricity can be obtained from an accumulator by a 
rapid discharge than by a slow one. 

In discharging, the sulphuric acid which has been 
absorbed by the tive plates has to be replaced by 
fresh acid out ofthe liquid. But as the speed at which 
this process is effected depends on the strength of the 


not effected with the necessary rapidity, and that eu. 


energy 
kilo of the total weight of an accumulator is ther 


that is 


/ on the quantity of electricity stored up in the apps- 
that of litharge is 


mass requires, therefore, a quantity of electricity equal 


generally makes up 
- one-third of its total weight, the quantity of electricity 


car entirely devoid of energy even when it is: not = i 
which can be 


_ results of Prof. Waltenhofen :— ère À 


: coulombs of ‘electricity per kilo. of the total 


current, the case may arise that the supply of aia 7 
sequently less heat or energy is-produced than woula 
be the case if the demand for electricity were mas 
If the process of discharge is interrupted ‘so that ti, 
accumulator plates remain for @ moment at rest wy 
obtain when the circuit is again closed an electromotive. 
force and a of current rather stronger than % 
was before the interruption. This behaviour,of sak. 
mulators makes them excéedingly suitable for 
lling cars on tramlines, because in working à 
es interruptions of the journey ani conseq | 
cessations of the out-flow of the current occur...” 
From these and: other reasons we should, accor 
to Waltenhofen, take in ce from an accumth 
per kilo of its total weight not more that 1 coulom 
of electricity and consequently be able to wa 
with no current: ‘stronger than 1 ampére, 4 
which we have to expect per second and pe. 


cally 


2x 1=9 watts, 
9-81 — kilogrammetre. 


For how long such work per kilo can be obtdined 
from a battery of accumulators will evidently depend 


It has been already mentioned that in order 
separate a milligrarhme ent of a substance it 
coulombs of ‘electricity required. But asthéele. 
tric equivalent of lead is about 
| Ph = 103 
hence, in order to separate 1 milligramme of Jee, 
we 9°10°. coulombs. But as likewise thespongy 
lead of the negative-plate formed from 1 kilo. of lithaage : 
is converted into sulphate of lead on discharging, ¥e* 


may eay .that for decomposing 2 kilos. of the filling — 
mass 9°10° coulombs aan One kilo. of | 


a 
#01 


x.9:105 coulombs. 
As the charge of an accumulator 


correspon to one kilo. of the entire weight of an : 

4x4 x 9 x 105 = 15:10 coulombs.. 

Each kilo. of an accamulator can therefore — “2 


store up such a quantity of electricity if it could in. 
- practice be | 


This, however, cannot be done, as we are not able to 


effect the chemical conversion of the entire méss, since 


a portion of it must be kept inactive in order to cemest 
the active mass the lend plate, ‘whieh is effected by 
converting a part into s 0 . je 
The converted part of the mass also cannot be'e- 
tirely utilised, as we do not wish to leave'an elesiric 


The quantity of electricity, and that of the, 
practically derived from an acct fi. 
per kilo. of its total weight, may be seen from the = 4 4 
owing table, which is compiled on the basis of es 


From this table, which refers to the tramway 600 
mulators of the English E. P. 8. Co., it may De 20000 | 
that in general we cannot obtain more than # pri 


an accumulator, although 150,000 coulombs, 

times as much may be stored up in it, and thet Ba 
than 4,000 kilogrammetres of work can be OMS. 
kilo. of total weight. 
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it is to carry, and 0-1 of the weight of the accumulator 
battery to be 


| introduced. We have then 
3 . | From’ kilo, weight of accumulator, If we assume the weight of a passenger as 70 kilos 
| and if the car carries passengers, then 
1581 If we farther consider that 5 may be = 0-6 ton, and: 
| 15 | 18 | 78 | 281 | 6 | 18 | 260 36. that w = (136 + m), whenever. m .indic the 
ae 0. starting from speed c == 2°8 metre,. 
% | 35 | 210 | 756 6 | 44 equation given at the outset : 


+ (Bythe total weight of the accumulator we under. 
“mind the weight of the battery, the sum of the lead 


me | plates, of the active mass, the.acid and the containing: 

pe. “wmels. In the Reckengaun batteries these weights are 

| Lead plates eee eee 160 kilos. | 

Containing vessels .. | 
too  Totalweight 845 , travel on level at the speed of 2:8 mot jill require 

| battery weig to one of three | 

‘We may assume that the active mass weighs half as will suffice for built for only 30 ngers, . 
ippe- mach as the plates, whilst the latter make up one third _ As it is impracticable to adapt the weight.of the bat- — 
@ the total weight of the battery. tery to dierent gradients, and ss it is | 
The Weight of the Accumulator Battery, battery, «weight must be elected once and for all 


' The weight of the battery, which:must be accommo- 


. dated in a car, depends on the amount of mechanical . 
' work which the battery has to perform in propelling 


the car. | 
Ifthe car weighs & tons, and hag to be propelled St 
the rate of c metres per second upon a line which pre- 


suis to every ton of the weight propelled a resistance ; 


fw kilos. the work to be performed is G . w . c kilo- 


But since ex shows that the electromotor re- 
oe only cent. of the work which it receives, 
accumulator must every second supply to 


to the electromotor an energy of  . 


G.w.c_ § 
U8 


: kilogrammetres. As every kilo. of the weight supplies 
, to the pan per second }th kilgrammetre of work, a 
battery weig ing a tons will yield per second a work 
ot 1000 . © = 200 . a kilogrammetres. 
Hence we have the equation : 
| | 2.@.w.c= 200 . a, 


G.w.c. = 160. a, | 
from which we may clcuiate the weight, a, of the 
scumulator battery | 
to be propelled is expressed as a function of the weight 
% the accumulator battery. 

If the passengers weigh P tons, and if the weight of. 
the pty car is W, and the weight of the electromotor 
tons, we have : 

| G = (W + P + B + a) tons. 


Sir 
- 


as soon as the weight, G, of the car 


such parts of leas ‘exces ey. This 
_ is to be avoided, as stich ‘an ‘exceks is ts to an 
excess in the tha: very 


Kine, Brows & Co. v. Bausm Exzcraic 


Murray. 
You poimted to page 11, line 20, whete a machine is described 
with a | and in 


the answer 


d'in. 
je to 
by 
tin 
Jator 
: 


. | Since a car which is to‘convey more passengers and 
‘heavy battery must be built more strongly than s car 
iver persons and a lighter battery, and as the weight 
ae, mpty car must increase with its strength, W 
be'a function of P and à. weight of on 
pm May be 0-7 of the weight of the passengers wh 


‘ 
: 
- 


« 


If this weight were selected s0 as to s 
ors the steepest gradient on the line, we 
à We see from the above formuls that inclines exceed- : 
quel ing 383 in the thousand cannot be traversed at: the 
ME speed of 2°8 metres, as even for such an incline the 
sisi | boy of the battery would be infinite.—Zeitschrift 
a. — (The conclusion of this memoir is announced for a 
| COMPOUND-WINDING PATENTS. | 
| 
that passage are not opposite in the sense in the term is 
x vould you look at the drawings, figs. 18 and 14?—-I find | 
Ow, mam 
| great thie I have tried to mark the 
| poles, but as far as I can u te 
Et | tions seems to be this: to spread out the polarity a to widen 
000 | | theory at all, because he. makes no gén ode gh was 
oe. an unfounded impression of his that his method | be con- 
founded with Cromwell Varley’s. 
You said you found, in connection with fig. 17, the direction 
that the machine was to be series wound. Now, doses that draw- 
rn ing show anything more than this, that it indicates by the line 
. denoting the current that the current has not to be brought beck 
to the supplementary commutator, and that it shows also the 3 
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ati all thoes di 
À very const ‘through tre 
n of he magnetiem of 
‘witness, on \. 
' be was aleo i 0 | 
reduced series sh unt ?— 0. | 
rod. What is left? Well, my lord, two wires: We . 
he who: long, that if‘ Vasiley’s 
gs mp rod a increase of magnetis: 
hat he know of vas actually madhines gave the brushes, 
lucod it in 1868.cr 1868. J tros 
J a | OU Los ‘tha’ nga 1 4% 
ESS one, he had assumed it was connected up asa | of “the armature. “Witness ‘Of re 
aye machine. If he'had ‘assumed it as connected with mber of questions .as. to the arrangemen 
ip the. qxtitation, it would have been just as bad. 
TE - Nevertheless, taking it at its own date, was V s1 Dy : 
the dust heap (Lane 
ir if it had not been a poor t hi the next 
cate ‘Tam the chier 
early ageth- ner Kew 
| them ?—]I can: ocordin 
sets of the mac | 
yo" : me Seid magnets are to be wound in 
i -from it and also f nt 
bly refer to one sub: 
hes wound in az m: ¢ 
re in ti 
hipe ¥ ¢ he had chi 
ke of the di at 
The patentes À 
i currents to 
arough one a: the 
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machines spe for incan- 
hundreds of these machines.. Our colnpany ficst-discovered that 
infringed in 1884 or 1885. Since 


was given in favour of our company by Justice 


d 


| 


1 et know tiv the 
tial series-shunt machines for 
by Mr. Brush upon the order of Mr. Swin- 
know that Mr. Swinburne, in. , 
| Mr. Brush the way in which he 
PI only know 
no. 


secure con- 
in my hand a statement of the stock your company 
which thet ou do not seem to. 

shunt machine in in Scotland? 


pany 


o not know that he only got about 46,000 ?—No, I do not 


Watt, late the 


pany made a serious loss. Mr. Watt had taken 5 


W brought them to their t 
Mr. in his evidence asserted that the report was a yet 


said, that 
claimed 


only other action was against the Orion Company, 


electric 


~ 
+ 
; ' 
Pa 


As little appears yet to be known in’ 
‘invention, I hope shortly to send you a fall das 

| janes fi would agree with me that no one is likely 63 
onie without either lead or acid—than the 


t 
| to us, and it is a pure fiction of the 


lighting,-and fail to see why you 


: Press, we-can only say that that paper, in 


beginning of his speech he had 
to from going into the 


of t motion ; 


e Gasdar, for P. Marks, 
Mr. Juerics Nortu 


FL 

3 


pa 

Fa HA 


à 


+ 
- 


The only one I have yet seen in English we 
quoted from Reynier’s book, and I think: 


prejudiced against a new. secondaty 


Bedford 


. ‘ 
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The Barnet 


À 


_ We observe with much regret that an ext 


your article of the 14th inst. is printed in (00 
ess. Had we known of this article pret 
should have written you to advise you that yon 

error in stating that we blamed a discharged) 
for the temporary breakdown on the 8th in = 
thing. , It is quite wrong to ascribe anos i 
from whom this report has evidently ¢ segs 
We do not agree | 


# 


exception to that enterprise. We consider:tam 
descence light is suitable for street lighting; 
engineers who have visited Barnet agree Wa 4 
think that yout criticism is not adapted to sam 
interests of electric lighting. 
. Henry e = 
December 27th, 1888. 
[Mesers. Henry F. Joel & Co. are too hasty.as 
ack look before they leap. That little epistes 
pa and if our correspondents,.by the 10 
Mtiner, allude to anyone connected with 


lowing the Barnet catastrophe, contained B03 
the Mesars. Joel & Co.'s 
cism is only natural, but better check this Eu 
in its infancy than let other towns be sub} 
same fate as Barnet.—EDs, ELEGQ. R&V.]. 44 


| 
lu inaamuch.as he not rg 
aking, but ooly with clamin th com 
hey saw that tt méringemes “was becoming @ serious matter, 
mauufactureré in this country who accepted licenses. The only ” Mr, Napier Higgins ad, Me, F. Hart ag 
| pt ain: them and the case never to hearing. respondent should be sent to prison, but he did conside 
paid, £4000 conte and accepted licenses which we gave them at in which he had transgressed the rule of the Court whig} 
one-fourth less than the usual) terms in consideration of the fact abstain from publishing matter tending to ol 
* that they assigned to us a subsequent patent of the combined pation, thet, 
nS the proceedings at the meeting, he was ¢ 
Does Brush’s commutator, in your opinion, at all ond. nas à 
| indicated in the provisional think the 
 ¢ are carrying out any details foreshadowed in the ton 
ovisionel spec . Ihave examined the Wilde commutator 
‘and the y commutator, and I have heen in court and heard ato, 
éxpremed hy. the defendant's witnesses as to these. . I | 
| cons | 
‘CORRESPONDENCE. 
. On more than one occasion ‘lately I have 
iad remarks made upon the new alkaline cond 
GAIT statement shows that there were no series-ghunt machines in now 80 largely used by the French Gowerns 
othe machines used for elèctro-plating can yqu say lead one to suppose that it was, at least, by my 
fact that nickel greater tendency to reverse the Please allow me to state that the remark 
you say got the £27,000 ?— 0, cannot are incorrect in others, = 
was arranged th the middie or 
end of January, by w time the evidence to be taken on com- PM 
mission in America will have arrived in this country. pt 
(The case was then adjourned until January.) 
pine D: we WwW 
This was à motive behalf of 
managing | of the Maxim-Weston Electric Compaiy; = 
amit Mr. John Marks to prison for contempt of court in having 
made certain statements in a speech delivered at a reconstruction ‘ — 
meeting of the company held on the 3rd ivst. Mr. Marks was | take so 4 
| chairman of the meeting. the motion was 
the legal proceedings between Me Watt nal the 
com 9? 
and onde to prejedive a fake It appeared that a shorthand 
writer was employed by the directors of the company at an expense 
Financial News and the Electrician, and 
as many as 1 were fer 
distribution by directors of company, for which 
The words complained of as reported 
in the Financial News were as follows :— He said deliberately 
; that the last balance sheet Mr. Watt issued to the share- 
holders was y Seite. It showed a false profit, on 
w ey found were bogus sales, profits arising from 
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8 VOLTS 
DIVIDED TO 
TENTHS OF A VOLT. 


THE WALSALL SWITCH 


SPECIAL 


FOR TESTING ACCUMULATORS AND OTHER BATTERIES. 


GUARANTEED CORRECT. 


4 VOLTS 


DIVIDED TO 
TENTHS OF A VOLT. 
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Wimbledon, 2nd 1888. 


1 have calibeated your voltméter andi And is very exact It is now in regular use 


à room and proves to be of great service. No Bocondary Battery Installation 
should be without one. It supplies a real want. 


FATEN de 


Can be wired from the Front without. il 
being taken to pieces, and having no 
brittle parts is not liable to fracture. | 
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A id ARTHING : a, mllllmetns per foot 


THE GENERAL  HLHOTERIO co. 


Manufactuvers and Suppliers of all Electric Light Fittings and Material, 
5, GREAT ST. THOMAS EC. 


Telegrams: Wo. 1007. 
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THOMSON-HOUSTON 


“LIGHTED ENTIRELY ‘ON THE 


LAING, WHARTON DOWN, 


82, NEW BOND ‘STREET, LONDON, W 


"ENQUIRIES INVITED. FROM ENERGETIO MEN or LOGaL INFLUENOE. 


“ESTIMATES FREE. | La 


BRITANNIA IRON WORKS, GAIN SBORQUGE. 
London Oflces, Show Rooms and Stores:—MARSHALL'S FARRINGDON ROAD, 


A LARGE OF NOINES OF ALL AT THE DENT FO LE 
= INSPECTION INVITED. 


Fixed agines, with Diss pion Crank, Single 19 to 28 | 
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ELECTRICAL REVIEW. | 


« 
REGISTERED. 


- ADVANTAGES. OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 80 to 90 por cent. of the Cot of OIL 

LINE is the Cleanest Lubricant. ; 
|, ABBBSTOLINGE is the most Insdgjow Labricnt. 
ASBÉSTOLINE is the safest Lubcioant from Ignition. _ 
ASBESTOLINE has beaten all other Lubricants in trials. 
ASBESTOLINE is applicable in and out-doors in every climate. = 


- 


is high. 


im works in 


2SBE & little more solid, is for use on 8 


for use on calenders, 


in the numeroug cases of special difficulty in which the best olls are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, 
and other Textile Manufactories. In Corn Mills it hss proved invaluable on the roller and other modera machine: In Siw Mills, on machines going up to 5,000 revolutions 
per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, «nd in Stea-nships of all sizes throughout the world, the success 
of Asbestoline is unequalled. Gnd aad thew tnt results, both in working and wear, when the system of lubrication 


Supplied in Kegs, 28, 66, or 112 Ibs. Price 2s. 3d. per Ib. Kegs Presi: 


SPECIAL THRMS FOR LARGE QUANTITIES . 
IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 lbs, 


ASBESTOS COMPANY, 


PED TALOUE, WH BY LOMA FU, RE 


the in freight is is very considerable. to Export Merchants. 


THE ATTENTION OF : 


418 SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Owing to the number of 
stjlned Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :—. 


‘The 11, Billiter » E.C., London, meters, and that consequently no friction obtaingbl in the! | 
ay, 1888. nary run of capable of inflammable 
of Bell’s Asbestoline taken from the from it. | 
ve , in Southwark Street, to a number Asbestatine is as absolutely safo a Iu at 
of ti ‘ascertain whether its use in Mills où Factories Gestred or obtainable. In the case of fire 


from fire. assist 

ignites only with the greatest of leading to »pontancous i eH 
cohtact with flame; that wood and | contact with inflammable material. AE 
| From the physical nature of Asbestoline ita use of 


bor 


“Depots :—MANCHESTER : “Victoria Buildings, Deansgate, LIVERPOOL : 2, Strand Street, James 


ABBESTOLINE requis to BELL'S ASBESTOS, 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & mac 


of the mode of fixing’ Lubricators for Asbestoline to bearings. Fall 
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N- CONDUCTING COMPOSIT 


For Covering Boilers and Steam Py 


never failing efficiency has repeatedly proved it to be the cheapest material in the market for provention of,loes ky 
Price 26s. per Owt, Bacond Quality, 16e. per superior the best by ether 


ASBESTOS BOILER 


B, by absorbing-the free: 
so immediately as to prevent its 
À ‘hoilers-clean great | 


incrustation. 
repays the higher price we charge for a fluid, w 
| Prices. per Gallon. Second Quality, 2s. 6d. per ¢ 


‘QUANTITY t weekly per HP. 


Where the water is very bed rather more, 


WITH FN LEADING FE, FEE en 


4 james Buta Docks, BIRMINGHAM: 1, ohm Bright St. HULL: Taner eek GLOW: 


F4 


| 
| | WILL REDUCE LOSS BY RADIATION TO A MINIMUN-AUO:SAVE 49-PER CENT. OF FUEL. | 
A) 
| ASBE: | 
It is essential in a covering that it shall not only be s non-conductor, but s substance free from whatever can injure metal, and . 
of a nature which will enable it to adhere well for years. To do this it must be snfficiently elastic to prevent anti Beant à 
expansion and contraction, the to which 10 gested. or 
Fist Bottoms, and He adhesive properties cunts & 0 Lee e surfaces without bands or any necessary for holding on other 
| tions. ‘ Our Covering never to Save its Cost in a few monte, lasts for after which it can be taken off and 
again with a little fresh. In all respects it is so superior as to be infinitel cheaper than Compositions etd at one-fourth the 
out wet in cask. ympositions to bea sham. . | - 
: — | “+ | 
L AS 
| 
| wae | “a 
The action of this BOILER that is in the water, entirely checks pitting- 
and corrosion: It also disintegrates to the plates, and deposit tg the 
botton in a loose powder, which is easily of fuel is effected, a Sd ager of 
boiler and its own cost a h Whenever poet it. should be used Sheena Fore Pump of Injestor, WRICHE WE 
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Screw Manufacturers & Metal Merchant 
BOWLING GREEN LANE, FARRINGDON ROAD, LONDON, EC, 4 
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S STREET, HATTON GARD 


À. 
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Btrnight Drawn, Brass, Iron, and Steel, Round, Neragen and Fiat ; all Sises kept in Stock. 
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TELEGRAPHIO, JOURNAL AND 
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Fine and Gibbs Cane of th the Ohm by Léppmann's Electro 


by Electricity... 

The Copenhagen Exhibition eee eee eee eee eco eee eee eee 
4 Death by Electricity .. eos Secondary Generator Patents “eee = eee | 
tie —Electroplating ... City Notes, bo. —The West African Telegraph Company 
Stead and Hedgman’ s Electrical Automatic Delivery Trafic 


Box 

Notes Storage Batteries (continwed) . 
Eléctro-chemical 

Os the Change of Potential of a Voltaic Couple eee 

Point of Change of Potential of a Voltaic Couple. 


Water. 


RICHARD JOHNSON & NEPHEW, 


. NEW AND CHEAP PATENT LAW. 
PATENT _OFFICE. 


PATENT 


GREAT REDUOTION. PRIOES. 


1 to 6 Amperes at 1s. per Dosen, Nett, in Gross Packets. 
Quotations from the Sole Makers :— 


| PHOENIX FIRE OFFIC | CARTERET (STREET, WESTMINSTER, 
tas ‘Wn. M. 


q ‘ CHIEF OFFICE :—19, 


LOMBARD STREET, E.C. 


END OFFICE :—57, CHARING CROSS, 8.W. (Successor to the late W. Fesore/t, also F. Lucas), 

LONDON. Telegraph and Telephone Case Manufacturer, 

©. MACDONALD. 36, PEROIVAL STREET AND 9, SMITH STREET, | 

:  CLERKENWELL, LONDON, 

LIGHTING.—12th Edition of the PHOENIX 

CE RULES ior aro up to date and ‘eck and Bleck, Single Bell; Bounter, 

These Rules are Copyright. MEDALS, LONDON, PARIR 


Fr. WIGGINS & SONS 10, Tower Hill, LONDON, E 


RTERS MERCHANTS, 


of and ALL perpen | 
CONTRACTORS TO HER MAJESTTS GO 


MICA. 


&e., 
RES, 
| Contvactors to Her Majesty's Government & Batlway Compantes 


BHST RHFINHD THLHPHONE WIRE 
PATENT GALVANISED TELE GRAPH WIRE. 


100 Ib. COILS. HIGH CONDUCTIVITY. 

WIRE, TO ALL SPECIFICATIONS. 
vity—long lengths. COPPER WIR for 

&c. 

GALVANISED. 


+ ‘ # 


GREAT WINCHESTER STREET = | 


sel 


Abstracts of Published Specifications … 0.00...” 
| Bloctrle Light ix the Bruges 
Elechsio locomotion The B. A. of Medical lectric 
Workmen and their Gri —Watt’s Zinc Process 
TELEGRAPH AND TELEPHORE LINE 
| TENT ACENT.E | Lowvon Orncs: | 
166, FLEET STREET. 
SUOCESSOB TO | | 
| Messrs. Rosznreon, Baooman & Co. 
à Pamphlet of Costs Gratis. 
a 


| 


Cap Hote en ent: Wagon Beas 


Cannoms. 
THE BARNSLEY CARBON CO, 


Manufacturers of 


PURE CARBON POINTS, TUBES, FILTERS, CELLS à BATTERY PLATES | 


OF EVERY DESCRIPTION. 


Lonson Acenèr a Stones —THE GLOBE ELECTRICAL & ENGINEERING 00., | . 


7, Sreest, Broapway, WESTMINSTER. 
Telegraphic Addresi—"CARBON BARNSLEY” = 115 


THORPE, 


THROBALD’S ROAD, 
GAS POWER WORKS: 
34, BAGLE STREET, RED 
LION SQUARE, W.O. 


CASTINGS IN. BRASS, METAL 


And PHOSPHOR BRONZE. 


MACHINE CASTINGS. 
MANUFACTURERS OF 


‘Brass, Gan Metal and Phosphor Bronze in Ingots, 


BABBIT(T’S METAL. 


DBALBRS IN ALL KINDS OF OLD METALS. 


‘JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 
-WOODOCOOK STREET, BIRMINGHAM. 


Manufaciurers of 


PORCELAIN LAMP HOLDERS, 


CEILING ROSES, 


SCREWED SWITCH BASES AND COVERS, 
ou rT T's, 


SAFETY JUNOTIONS, 


And Specialities for Electric Lighting. : — su 


ELECTRICAL REVIEW. 


BLAKEY 


Selegraphte Address BRONZE, BIRMINGHAM.” 209 


TAYLOR, TUNNICLIFF & 


ENGLAND 


FINSBURY P 


PATENTS, 


Designs, and Trade Marks, 


BERNHARD DUKES, 
[mat 226, High Holborn, 


London. LONDON, 

Attends to all business relating to dk 

PATENTS, DESIGNS, 

and TRADE MARKS. | 

BERNHARD DUKES pecsonally attends in ony part | 
of the United Kingdom to 


| TAKE INSTRUCTIONS, 
2 and INSPECT MODELS, 
| Please ‘mention this paper when applying. 


THE BERNSTEIN ELECTRIC LAMP 


ŒIMITHD), 
Qa, Commercial Road, London, 8.W. 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


a The lamps of this Company are of low resistance, and | 


entirely free from the claims of other companies. un | 


SPIEL’S, PETROLEUM. ENGINE | 


+ 


Regularity « of Speed M “Speed MOST REMA 
SOLE MAKERS FOR BNGLAND 4ND THE COLO. ro 


LA. SHIRLAW & CO. BIRMINGHE 


\ 
| 
4 | 
DYNAMOS Electro-Plating, |: 
For Incandescent or Arc | Transmission of Power, | 
\ Le | | 
5 
5, 
| 
| 
| 
| 
| tore Kars 2180 
- = | 
| 
2 | 


aes | over 600 ELP., are at work driving 

| following tests at Holyoke Testing | sin. .. 1720 .. vas .. ses trio Smelting Company, Lookport, 


| ume. 
| #ITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE. N.Y., and Two 12-inch giving out 


Sech results, should favor with its gate, imple, strong, and durable 


These | Wheels are of (very superior work workmanshi and EL he beat 
| FREDERIC NELL, 16, Mark take LONDON, E.C. | 
oo. 


WIMSHURST INFLUENCE JE ELECTRICAL MACHINES 


Ot New and Improved Pattern, with and without Glass Case, double or ruple plates. Acknowledged to be the best Sininhed 
Electric Bells and Indicators, Automatic Ges Lighting Burners, Depres-D’Arsonval and 
Resistance Coils, Metre and Wheatstone Bridges, Telephones and Morse Sounders 


NEW PRICE LIST, POST FREE, 4A. Telegraphic Address: “KINGHAM BRISTOL” 
| Felegrams: 
-JMMIGCH, LONDON. 
International 
Fall Particulars 
Lendon, 1885. on 


MOTORS 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, NW. 


|PUMPING, _ IN MINES. 
HAULING  COLLIERIES 


pci attention i in fitting up Factories with Electric Power, and quotations given for Electrical 


| COMPANY, LIMITED 
_ Offices :—27, Martin’s Lane, Cannon Btreet, London E.C. 


TELEPHONE No. 1,734, WORKS NORTH WOOLWICH. 


Manufacturers of 
SUBMARINE CABLES, 


ELEOTRIC LIGHT CABLES. 


ELECTRICAL REVIEW. 


166 H.P., and driving a No.8 BRUSH . 


DYNAMO, for the Aspen Electric 
Company, Aspen, Col. 5 


— 


~ Motors for Locomotives, Tramcars, Launches,. Lifts, Cranes, &c., wound to any tension, suitable for 


and WINDING and IRONWORKES. 
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Transmission of Power for all Industrial purposes. | i 3 
MACHINES MADH FOR SPHOIALLY SLOW SPHRD. | 
ELEOTRI 
WT HENLEY’S TELEGRAPH WORKS | 
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| 
ae | Silk Covered: Wire, | | 
A. FLEXIBLE CORDS, | 


ELECTRICAL REVIEW. 


SPECIAL VOLTMETER 


_ FOR TESTING ACCUMULATORS AND OTHER BATTERIES. GUARANTEED CORRECT. 
8 VOLTS 4 VOLTS 
| DIVIDED TO DIVIDED TO 
TENTHS OF A VOLT. TENTHS OF A VOLT. 
| Size 4 inches by 3 inches by 2} inches. 
PRICE £2 2s. "Solid Leather Case and Sling Strap, 10s. each EUR 


MR. W. H. PREECE WRITES :— 


Wimbledon, 2nd February, 1888. | 
I. have calibrated your voltmeter and find it very exact. It is now in regular use : 


sn and proves to be of great service. No Secondary Battery Installation 
should It su es a real want. 
be without one. ppli FRERES 


_(Bigned) W. H. PREECE, 


(PATENTED ). 


Can be wired from the Front without | 
being taken to pieces, and having no 
brittle parts is not liable to fracture. 


- 
+ 
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| LOOP AND CAPPED LAMPS. 


THE WALSALL SWITCH 
ATTACHED TO HOLDER. No. L | 


AS SHOWN IN ABOVE 


WALSALL ELECTRICAL CO. WALSI 
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ELECTRIOAL REVIEW. 
JOSHPEL BOURNE & SON, 


MANUFACTURERS OF THE WELL-KENOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


these manufactures have been celebrated for a of vitrefaction combined with 
For Thirty years these + White high degree - great 
Hconomy ; Prise Medal, Paris Electrical 
Makers of Mr. Slater Lewis’ Patent Self-Binding Insulater. 


Works: DENBY POTTERY 


London Office: 6, ST. PANCRAS ST 


NEAR DERBY | 
ATION EUSTON ROAD, NW. ne 


ELscraicaz Wonxs, 
Jscxsox Roan, Loxpor N. 


CLOSE TO HOLLOWAY STATION, 
(GRRAT NORTHERN RAILWAY.) 1988 
Engineers. Lists Free. 


and Consulting 


PATENTEES AND SOLE MAKERS: 


HEBBLETHWAITE BROS, 


HUDDERSFIELD. 


tongs and most Pal Bat mae fr Etre Lighting 


APPLY FOR SAMPLES AND PRICES. 


“EGLIPSE ” ELECTRICAL 


CASE WORKS, 
5, PHŒNIX PLACE, 
COLDBATH FIELDS, LONDON, W.0, 


MANUFACTURERS OF 


Every description of Cases 


BY MACHINERT 


FOR . 
| TELEGRAPH, TELEPHONE, AUTOMATIC 
| 


And Electrical Instrument Makers. 


| CASE MAKERS TOTHE 

CONSOLIDATED TELEPHONE 
CONSTRUCTION & MAINTENANCE CO., LD. 
: Who are the Sole Licensees for the mauufac- 
: ture of Telephones and Transmitters in the 
United Kingdom under the Patents held by 
the United Telephone Co. 2078 


THE LEVIATHAN BELT. 


| H TO PURCHASE A PLOT OF LAND FOR 


MANUFA 
RAMME MACHINES, 
(As oupplled by the late Dritih Eletrie Light Company, Limited). 


Are Lampe, Suliches and all descriptions of Klectric Light Fittings 


ARTHUR B. GILL: & 


4, Bombay Street, Bermondsey, London, SE. 


MANUFACTURERS OF 


DYNAMO MACHINES, 
| Electric Light Fittings of every description, 
SETS OF LIGHTING PLANT. 


LISTS ON APPLICATION. LIBERAL TRADE 1906 


B'IREBE CK BARN E.— 


How T0 PURCHASE A HOUSE. FO! 


VULCANITE. 


MANUFACTURED 


THE NORTH BRITISH RUBBER CO., LIMNTED, 


Edinburgh ; London, 67, Moorgate St. ; Manchester, 6, Charlotte St. ; 
Liverpool, Cereal Court ; Glasgow, 106, Buchanan St. "7 


SCOTT, 
QD ELECTRICAL ENGINEERS, | 


Manufacturers ot Patented 


| 


Estimates given for Lighting Towns, — 
Factories and Private Residences. 


GOTHIC WORKS, KING 8T, 
NORWICH 


-_.. ) | 
| 
W. MACKIEH, 
AND Turks Head Yard, Turnmill | EC. | 
Manufacturing IM 
© © © © 
O © D 
| 
ESTABLISHED 1861. 
| 
THREE per CENT. INTEREST onGemend. |, 
TWO |: CENT. INTEREST =. othe 
THE BIRKBECK ALMANACK, with full post trea, on application. | 
| 
R TWO 
| DOT) as { 
. The BIRKBECK ALMANACK, with full 
| | | | | ee | 
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ELECTRICAL REVIEW. 


BEST WIRE 


PHOSPHOR BRONZE, 
CASTINGS, 


GAS ENGINE 
DYNAMO 


- 


| 
: 
| 
| à And all Electrical Purposes. 
<b 
| Pet C ? 9 Patent Silicium 
À for Springs, Ropes, Screws, Wire of Great Tensile Strength 
| Rods, Sheets, de. Bearings, Bushes, 69 and High Conductivity for Telephone and 
and other wearing parts Ay & Telegraph Lines and other 
Machinery SOLE PROPRIETORS, Electrical purposes. 
or Of the British and Colonial Patents, On | 
| AQ THE PHOSPHOR BRONZE C0, 
. A2 87, Sumner Street, Southwark, London, 8.E. & | 
| Revolution, — 
upto... | } 
| 00 
1 100 HP. | | prt: 
4 Newcastle: 


ELECTRICAL REVIEW. ix 


“D & 8” PATENT PORCELAIN SWITCHES. 


_Incombustible, Good Contact, Ample Break, Efficient Fuse. 
POSITIVE “ON” and “OFF ” ACTION and INSTANTANEOUS BREAK, 


Independent of speed at which Handle is turned, obtained by the use of a Single 
SEVERAL SIZES, PATTERNS, AND COLOURS MADE. 
Variety of Porcelain Cut-Outs also Stocked. 


 DORMAN & SMITH, 


INDEX TO ADVERTISEMENTS. 


ow ss 


E. CROMPTON & CO, 


whose announcements are ordered for a series, are entered sdditional Sosy 
(repeated under other heading, per charged foro 
PAGE 
B, 
ins 
| 
4 
10 
… 14 
Co.Sup. 1 
Sup. 3 or 
10 
Sup. 4 oo 19 
Sup. 1 | 
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18 
see Sup. 6 
we 
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19 
ber, G. P. 
3 
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Bup. 1 
pe 19 
18 
Sup. & 
Sup. 1 
6 Sup. 6 
Sup. 8 
eco 19 | 
yy) 7 8 
Sup. 4 
à Sup. 5 
Company 6 
relating to Situations, Articles for Bale and Wonted, de, appear on Page Bop, & of paper) 
SEE PAGE Sw. 8. 


| 
Accumulators. 
Drake & 
Electrical Pc 
J. Stiff & 8c 
Are Lampe. | 
| Statter & Co. 
Asbestes. 
J. Bell 
Auctioneers and 
Wheatley Ki 
Batteries. 
India-rubber 
| Johnson & P1 
8. Miller & C 
— 
J. & 
J. & SOI 
| 
| 
Boilers. 
| Babcock &.Y 
Grantham C 
Books. 
| Electrical Di 
| Cabinet Work. | 
Wn Foo 
fe 
J. W. King. 
Cut-Outs. 
_ Cockburn & 
Dynamo Man Vt 
¢ J. H. Hoime 
M. 1mmisch. 
W. Mackie . 
| Stafford & E 
| Stanley & D 
Ebonite. 
| 
| Clarke, Char 
Cockburn & 
B. E. Cromp 
St. Dorman & § 
Drake & (ic 
Eidaforth & 
| Manville & 
A 


~~ ELEOTRICAL REVIEW. 


- Contracts made for Electric Light Installations ; amongst th 


SON’S 


ELECTRIC LIGHT 
“ ARTISTIC,” 
“ELECTRICAL,” 
 INEXPENSIVE” 


Works & Berners St., London, W 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 'MITED. 


Lamps, from À CLP. to 4,000 CP, Swan's Miners’ Lamp, 


ELECTRICAL FITTINGS OF EVERY KIND MADE 


Clubs, National Provincial Bank, i. R.H. Duc d’Aumale’s house, and Steam Vessels. 
FAOTORY: PONDARS BND, MIDDLESEX. 


For Prices, Estimates and Particulars apply to 


THE | SECRETARY, 13, Albert Mansions, Victoria Street, 8 Ww. 


| DAVEY, 3 PAXMAN & Co., Engineers, COLCHESTER, | 


Devote special attention to 
STEAM ENGINES AND BOLERS REQUIRED FOR ELECTRO LGHT INETALATION, 


weastle, J 
Economy in 
thand 
record is 54 per cen 
the most Economic 
Trials in 1872. 


und Portable 
3 En 


3 
Telegroph À Addres:— = 
PAXMAN, COLCHESTER. Patent Semi-fixed à Com and A Engine 
D. P. & Co.’s Engines are = | the motive power for driving 
the cheapest, most durable and a3 Catalogues, Price Lists, and full par. 
most reliable in the market. Este RE ticulars Post Free on application to ÉLL Exhibition and: several of 
>>0009 ope. 


DAVEY, PAXMAN & CO. Engineers, COLCHESTE 
Lonpon Orricz: 189, QUEEN VICTORIA STREET, E.C. 256 Light Shed. 


INTERLOCKING THE LOCK AND BLOCK. 


is great improvement, Logstber 


Posed of have L 

SAXBY & FARMER, Railway Signal Contractors, “Canterbury Road, KILBURN, LONDON, HV, 
Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 


THE ANGLO-AMBRICAN 


Co 


BRUSH ELECTRIC LIGHT 


LIMITED. 


MANUFACTURERS OF ELECTRIC LIGHT AE APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
TRANSFORMERS. MOTORS. | 
BRUSH DYNAMOS AND ARC LAMPS. 
VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


The are prepared to carry out installations on the Purchase-Hire and to tender | 


the supply of plant for temporary fighting. 


FULL PARTICULARS ON APPLICATION TO THE SECRETARY, ia 


BELVEDERE ROAD, LAMBETH _S. 


eir latest are the Athenæum and National Liberal | 


| 
| 
| 


ELEOTRICAL REVIEW (SUPPLEMENT). 


Manufactured Solely by 


ACME ELECTRIC WORKS 
ae (COCKBURN & DAY, Managers), 

gy 45, Tabernacle Street, Finsbury, London, E.C. 


MANUFACTURERS OF 
~COCKBURN’S AND THOMAS’S 


PATENT SWITCHES, 
WA AND ALL KINDS OP 

| SURCTRIGAL APPARATUS AND APPLIANCES. 
| FUSES FROM 1s. PER EU 2012 


(COMPANY, — 


| Ofloes: _106, “CANNON "STREET, LONDON, ‘mo. 


MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, 


Hlectric Light Leads, Lamp Fittings, Switches, and Te 
.VOLT AND AMPHRE ‘METERS. 
QONTRACTORS FOR SUPPLY : ‘AND FITTING ‘UP ‘OF | 15 bi 


LIGHT APPARATUS 


INCANDESCENT LIGHT INSTALLATIONS FOR sa, FACTOR 


À 


HSTIMATHS om APPLICATION. 


_Works: SILVERTOWN, LONDON, 


TER 


COMPANY, 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, : Lo. 
Manufacturers of 


COVERED WIRES CABLES 


oF ALL DESCRIPTIONS ‘ 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC ‘WIBHTING, 


AND. THLHPHONE WORK. | &o. 


{ 


| 
100 
1 
6 
| 
f | 
ROME 
| / e % 
1 
\ 
\ 
lim 
| 
| 
: 
; 


om wee 


- 


‘(GUPPLEMENT ELECTRICAL REVIEW. 


FITTINGS FOR INCANDESCENT ELECTRIC 


PATENTELD. 


II 


. 


Vitrite is a vitrious material having the insulating properties of glass or ebonite, it 
grusps and holds metal parts which may be firmly imbedded in it during the process 
of manufacture. It is non-inflammable, is not affected by heat, cold, wet, gases, or 
acids, does not shrink, expand or warp. 
Lamp Cap. 


FOR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 
Manafactured only by. 


THE VITRITE WORKS, 


TEAMS), GATESHEAD. 


Electric Light Fittings 


IN IRON, BRASS AND COPPER, &o. 


SHOW ROOMS: : 


| 9, Duke Street Mansions, Grosvenor SK 
DESIGNS AND ESTIMATES FREE. 


YN 
Works ‘—BERWICK STREET, W. 


SIMS PATENT ENGINE 


SPECIALLY ADAPTED FOR 


ELECTRIG LIGHT INSTALLATIONS 


a AND FOR ANY WORK WHERE UMIPORMITT OF SPEED IS DESIRABLE. | 


| 
| 
| 
@ 
| | 
i , 
| 
— | 
‘ 
i 
| | 
Na à | 
| iwi | 
À | | 
{ | \ | C4 
| 
()) \ ONE | = 
Ÿ EC | 
à } | | 
| 
on | | aN x 
MAKERS: 


THE TELBORAPEIO JOURNAL AND UT. 


13, 1888.) ELECTRICAL REVIEW (SUPPLEMENT). 


THE GENERAL ELECTRIC CO. 


(a. BINSWAaANGER a 


Manufacturers and Guyppliers of all Glectric Sight Fittistgs and 4 
5, GREAT ST. THOMAS APOSTLE, LONDON,’ 


Telegrams: “BLEOTRICITY.” " Telephone No. 1887. 


LAMPHOLDERS, VOLTMETERS, CASINO, 
LAMPS,  EBONTE, ELEOTRIONL SUNDRIES, 


DR. ARON’S, ELECTRICITY METERS, 


meters for constant and alternating currents (See Ontalegue, page 


ee TERMS TO CENTRAL STATIONS. 


WRITE FOR TRADE TERMS. AND 


WRITE FOR CATALOGUE, TE THIRD EDITION. M FOURTH — EDITION IN PRINT. 


THE GENERAL ELECTRIC CO. 


G BINSWANGER & CO), 


ONDON, E.C. _ 


= Tnomas ADOSLE 


= 


| MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, | 


= : : 
; 
Le 4 
A 
| JUN 
eS 
< = >.> 
Conic. Office. . Iced Conic. | Enamel Iron. 
=x 
A 
Irene. Margaret. Iced Bell. Floral Louise, Fi. Lilly. Cut F1. Bell. 
e 
À À Bude É A\ | | | À = 
| % L 3 G Egg. 
| Cut Tulip. Col. Egg. Out Star Egg. Ormcnde. | | 
à am \ \ À | | Ç . 7 Al ay 
Arc Lamp G > 
| 
| 
| a | à 
© ; 


IV. (SUPPLEMENT) ELEOTRICAL REVIEW. 


(JULY 13, 1888, 


SV 
LAMPHOLDERS, 
FUSES, 
CEILING 


ROSES, acc. 


FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 


BALORAL BUILDINGS, 61, QUEEN VICTORIA STREET, Telegrams “Installation,” London, ‘ 


FELL 
Best technical, 


À 


ELECTRICAL PATENTS.—A SPECIALITY. 


AND WILDING, PATENT AGENTS, 
FRLL, Int PLL, ILLILE, Lecturer on Ectrial Bnglnering atthe City of London College, P. WILDING, H.8.Chem.. 9.8.1) | 


-and scientific advice in all matters connected ag gig ce Beliable 
, patent cases conducted. opinions technical evidence, Trade marks 


ts in all countries. 
designs registered. 


1 QUENN VICTORIA STREET LONDON, B.C. ser 


+. 


WHEATLEY King, PRICE | 
ELECTRICAL | AUCTIONERRS, VALUERS 


62, QUEEN sTRERT, LONDON, RO. 


“ELÉOTRICAL PLANT” 
For every description of New and Secondhand 


BLECTRICLL APPARATUS, PLANT AND INSTRUMENTS, 
Ready for immediate delivery, consult _ 
Glectrical plant,” 


Telegrams: “INDICES,” LONDON. Telephone: 1188. we 


I. WIRE.—6 Cwt. of No. 18 and No. 10 Double Cotton Covered 
Wire in 50 Ib. coils; 1s. per Ib. Also } out. @ No. 26; 
1s. 6d. per 1b.—Grizzerr, 


mile. Suitable fe over pon 


III. BATTERIES.—100 No. 3 Leclanche (new agglomerate i 


IV. DYNAMO.—Schuckert type Brush machine (shunt-wound) 
at 50 volts, 1,400 revs. ; good as new ; 


| shunt-wound, in good 
order and condition ; about 150 volts D 
revs; price £18. Also several others.—GILLETT. 


VI. WIRE.—3 cwt. No. 84 Cotton Covered, new; 2s. 6d. per Ib.— 
GILLET?. 


VI No. 30, 32, 84 and 36 Cove, 


condition; 3s. 6d. per 1b.—GiLLerr, 26, Red 
Lion Square, Holborn, W.C. 


Pocket Galvanometers, 
Price 13s. & 14s. each. 


«-NSTRUCTIONS FOR THE LAYING AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” — Pro- 
Illustrated.—Translated from the French of Dr. Francois 


Relating t Situations Vacant, Situations Wanted, Businesses 


can be had on application. 
Co., Ltd., Britannia Telegraph W 
HIP OR HOUSE LIGHTING. 
"Goo know “Re to take 


charge 1, Millard Road, Stoke 


men OODHOUSE AND Rawson, Liuirzp, 11, 
Strect, EC. 


B 
FE 
| 


APITAL WANTED.—The advertisers, who 
and of an article 


i 


ie 3 
il 


Send, Ten ful paid To be sold. Mo 
able offer refused.—. to Mesars. Tempany, OxLex and 
25, Bedford Row, W.C. 


ELECTRIC WIRES,| 


Insulatea Wire Vire and 


: 


MPANY, 
14e, CLERKENWELL GREEN, 


q 


la 
| 
| 
— 
| CHEAP PREPAID ADYERTISEMENTS 
Three Lines and Under (4 words) ... .. 2.6 
For Every Additional Line (8 words) ... Os. 6d. 
of an electric light installation, steam boilers and heating 
——. He must be able to do to the ry. ! 
a good 
Apply, 
Revisw, 22, 

W 
ee | Apply, sta | 

tion, and yielding large profits, | 

P. JOLIN & Co., | 
: GALVANOME TER 
MAX L-JOLIN 25 | 
\ Galvanometets, OILERS, all kinds and sizes: Vertical X Tube, Multite 
As to the leading Tele- nz 
Price Listand Guide | 
sess | Pree, 6d. + 4 
UNITED ELECTRIC WIRE °F 


ELECTRICAL REVIEW (SUPPLEMENT). 


4, CHARING CROSS. 


CHINA 


PLAIN WHITE OR CREAM, | WHITE OR CREAM & GOLD, 
(subject). 1 Ss. per dos. (subject). 


PATENT) 


THE CADOGAN ELECTRIC LIGHT 


COMPANY, LIMITED 
(INCORPORATED UNDER THE COMPANIES ACTS, 1902 to 1:56.) | | LIBERAL DISCOUNT TO TRADE- 
CAPITAL £45,000, in 6,000 “A” (Preference) Shares Bend for Samples to 


of 85 each, and 8,000 “ B ” shares of 25 each. F. H. ROYCE à Go, Blake #, Hulme, Manahester 
payable as fellows: ion application and | 


DIRECTORS. 
Ms. (Verity Bros, ‘Electric Light Engineers), | | “His 
Street, Complete and Perfect 
Mr. Joux 8. Sarge, A.8.T.E., 25, Norfolk Road, Brighton. 
Offices and Central Lighting Station—Manner Street, Cheleea, 8.W. | =~ PULLEYS, 
station to Belgravia and the Cadogan Estate, one of the most Rope Flywheels, Haulage Rope Pulleys. 
aristocratic districte of London. | GEAR WHEELS, js ey 
The Edmunds system, which provides for storage, low tension, | | Gear Flywheels, Mortice Wheels. 
continuous current in the mains, and spted Ep the | SHAFTING, 
The has the sole licence for the above districts. | PEDESTALS, 11200 
The ontral lighting station—which is held on a long lease at (| Horizontal, Angle, Vertical, Hanging. 
circuit extended over a distance ve miles, supplying i 
numerous houses with the company’s lignt, and further houses 
Negotiations are so numerous additional | | CLASS. 
[| throughout the Kingdom. | 
31 por ,000 | | | | HARPERS ano, ABERDEEN. 
Se of the memorandam and articles of association can be | | our new List of CASTINGS of shove, # cmt - 


parus forms of application for shares be 
obtained from the secretary. at the oflces of the company. 


THB TELEGRAPHIC JOUBNAL AND 
À 


FUSE PLUGS. 


VULCANITE. 


HARBURG IND1A-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET, E.C. 


EBONITE. .. 


THOMAS BARRACLOUGH & CO. Ltd. the Finsbury Technical College. 


Makers of achinery | 
Con, Lapping de, | MEW TELEPHONE GO., LIMITED, 


AND MAKING OF EVERY QUE AND DESCRIPTION. 4, GREAT WINCHESTER ST; LONDON, E.C. 


____ Globe Works, Rechdale Road, Manchester. 11 | (Onder License from the Postmaster-General.) 


13, 1888.) Lé 
| d 
| Complete Apparatus for | 
| | | Two Ends, with Batteries | [SE 
and 100 yds. Covered Wire. 
|. 
| 
WD = 
PATENT RIGHTS GUARANTEED. 
" 


THB TBLBGRAPHIO JOURNAL AND 


F1 (SUPPLEMENT) ELECTRICAL REVIEW. | 


GLASS SEHADES. 


Coloured Shades and Reflectors. Celling Bowls and Suspending Bowls. 
COLOURED SHADES FOR DECORATIONS. 


China Switches, Wall Connectors, Lamp Holders, Fuses and all 
Blectrical Fittings. 


FOWLER, LANCASTER & CO. 
Electrical Œnginesre, 
MANUFACTURERS OF ALL ELECTRICAL FITTINGS FOR CONTRACTORS, 


ALBERT WORKS, BIRMINGHAM. 


In all Colours. PRICE COW APCLIC* TIN. SAMPLES UN APPROVAL. In all Colours. 


FELTEN & GUILLEAUMES | 


(CARLSWERK, MÜLHEIM-ON-RHINE) 


FREE FROM INDUCTION. 


This Cable, wherever it has been used, has met with unqualified success. . Messrs. FELTEN AND | 


GUILLEAUME" s Anti-Induction Cable is used in the Mersey Tunnel, and has ~~ complete * 
‘satisfaction. Full particulars upon application. 


‘CONTRACTORS TO NEARLY EVERY GOVERNMENT IN THE WORLD, 


soLE AGENTS: 


‘W.F. DENNIS & Co. 11, Billiter Street, London, 6.0. 


- AND 28, STRAND STREET, LIVERPOOL. 


STORES: MILLWALL DOCES, 2. 


WOLVEREAMETON. 
IMPROVEMENTS IN ACCUMULATORS | 


| Ensuring a longer life, and requiring less attention. The paste is 
securely held in its place by the new type grid, as shown in the 
sketch. Hard oxides, and freedom from “ blistering.” Manufactured : 
under the patents of Elwell-Parker, Moseley, Sir D. Salomons, 
Barber-Starkey, Drake and Gorham; also by licence under all the — 

patents held by the Electrical Power Storage Company. 7 


ACCUMULATORS FOR CENTRAL STATION LIGHTING, à 


CONTINUOUS AND ALTERNATING CURRENT MOTORS, TRANSFORMERS, at, de. 


NDON REPRESENTATIVES — 


DRAKE & GORHAM, 2, PRINCE'S MANSIONS, ST. 8M. 


LA 


| | 
(JULY 13. 1458, ? 
ete 
~ Le 
om 
‘ 
TELEGRAMS: TELEGRAMS : 
ELECTRIC” ACCUMULATOR,’ 
WOLVERHAMPON LONDON. 
| 
2 
7 Yj WY 
77 NE | 
\\ Us 
NN 
OLD TYPE new T 
4 


ELECTRIC LIGHTING 


tj 


APPLICATION. 

Aras SILVER MEDAL, 
SURELY, GATESHEAD,” — | HIGHEST AWARD. 
ROM 200 TO 1,500 


ELROTRICAL REVIEW (SUPPLEMENT). 


Ca 
MANUFACTURERS OF | 


ALL DHSORIPTIONS. 


(ur System has 
been Fitted to the 
‘mest recent 
WAR SHIPS| 
of the following 
COTEREMENTS, 


Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the || 
FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded. | 


THE WHOLE OF THE 
FIVE COURTS 
OF THE RECENT 


NEWCASTLE 
| EXHIBITION 


SUNBEAM 


INCANDESCENT 


PRICES 


* 
4 


\ 


| 
i 
AW 
| | ove 00 Steamships 
Ÿ | 
viz. PATENT TURBO-ELECTRIC. GENERATOR—(DYHAMO AND ENGINE COMBINED). | 
| LAND | 
PANT FOR 
ITALY. 
SPAIN, 
3 AUSTRIA, L. 
| JAPAN, 
U.S. AMERICA 
A 
/ 
| | Was Lighted witt 
À 
{ 
| AND PARTICULARS Æ 
à 
| 
5 
e 
| ; 


À 


| al 


WE} TERN ELECTRIC COMPANY’ $19 
“INDUCTION TELEPHONE CABLES 


FN Mare of this in use for telephone work than of all other Kinds combined. 


. TELEPHONE EXCHANGE APPARATUS, TELEGRAPH INSTRUMENTS, DYNAMOS AND ARC LAMPS, 


7, Coleman Street (ate 69, Moorgate Street), LONDON; CHICAGO, NEW ee | 


and ANTWERP. 


WHEREVER. 
EXHIBITED. 


| Electric Light Grgineers, 


1 MANSION HOUSE BUILDINGS, LONDON, AND ARC WORKS, CHELMSFORS | 
WORKSHOPS, MILLS, DWELLING HOUSES, OUT-DOOR CONTRACTS,» 


Coutractars fur tho supply of Wootrle Lighting Plant fo Private Houses, Fable | 
on the most improved principle and at moderate cost. ine | 


Having à minber of New and Secondhand Machines in Stock. suitable + Are Lighing we lt | 


happy to quote for their temporary use for Exhibitions, Fetes, arties, &c 


PATENT CURRENT AND POTENTIAL INDICATORS, AND ENGINE-ROOM INDICATORS. 


PRICES (INCLUDING HANDSOME OUTER CASE). 


CURRENT. INDICATORS.-10 to 100 (suspended needle), 26 6; 15 to 150 &7 7 26 to 280 do. (suspended œ 
pivoted needle), 48 8; 4 to 40, or © to 100 or 16 to 160 Amperes (pivoted necdle) 47 7; to 500 Amperes, 415 16. 


POTENTIAL INDICATORS.-1 to 126 V 8 to 250 410 10; Extra Bor for 
olts, or Volts, Resistances, in Handsome Mahogany 


LOW READ CURRENT AND POTENTIAL INDIOATORS~2 to Amperes 10 V ao 


Birmingham; and of' 
. C. Howazz, 


Wizson HanTNeLL, 
J.P. 


Messrs. R. B. CROMPTON & Co. are isoning complete Catalogues with large reductions in price; these will be sent on application, 


NEW EDITION OF CROMPTONS PRICE LIST POCKET BOOK, CONTAINING USEFUL ELECTRICAL FORMULE, bas just been Issued, an 


IMPORTANT IMPROVEMENT 


OLD TYPE Crip. 
= 
| Se entirely overcomes one of the 
NEW TYPE DRAKE & CORHAM Crip. greatest difficulties in accumu- 


— the pings of active material. 
TWICE FULL SIZE. 


SOLE LONDON REPRESENTATIVES FOR ELWELL-PARKER, LT: m À 


DRAKE GORHAM, 2, MANSIONS, VIGTORIA STR 


CROMPTON CO, 


The new type patent ed 


lators, namely the falling out of 


| 
| 
e 
| 
F 
| € 
4 2 
| 
né - 

AVIS og Leeds RC Manc AE She 

& Co., K Stapleford, near Nottingham. 

11 *| 


Highest Award, American Exhibition, 1887. 
HOUSES, | 


PORTABLE 


ELECTRIC GAS LIGHTER, 


Home, the Office, the Workshop, the Ware- 
For toe the Mill, the Factory, &0, de. 


“SAFE, SIMPLE, EFFICIENT, DURABLE.” 

Price, in Box, Each 108. 6d. 

SPECIAL TERMS FOR QUANTITIES. 
PRICE. on APPLICATION. 


‘ELECTRIC NIGHT LIGHT SETS, &c 
DOMESTIC ELECTRICAL SUPPLIES, 


_ Profasely Illustrated, 110 Pages, Post Free, 1s. 


+ 
ware 
4 
1 L 


« ELECTRIC SUPPLY CO, OF GREAT ‘BRITAIN, LIMITED, 
11, QUEEN VICTORIA STREET, LONDON, E. C. . 
_ Ko. 16 in operation. DISTRICT AGENTS. WANTED. 


‘REID BROTHERS, 


12. . ROAD. CITY ROAD. LONDON. IW. 
TELEGRAPH ENGINEERS AND CONTRAOTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
 ‘EELEGRAPHS AND ELEOTRIC LIGHTING 
PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
‘MAKERS OF RADCLIFFE'S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
PATENT TELEPHONIC WIRES | Bes 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


WARUFACTURERS OF SUBMARINE LE, AT TEE, 
Contencts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. | 


BITUMEN TELEGRAPH WATERPOOF 


LT BD. 


Works: ERITH, KENT. BRUSSELS: (4, Rue des Champs 
Telegrams: “ CALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
_ SPECIALITY--Underground Electric Light Mains. . 
MAKERS OF OALLENDER-WEBBER OABLE OASES. 


| BETETE AND OABLES 
$ For all descriptions of Electrical Work, Underground, Aerial, House and Ship Wires, Braided, 


: CONTRAOTORS FOR WIRING BUILDINGS FOR THE ELECTRIC: LIGHT. 


si] THE CALLENDER INSULATING & WATERPROOFING CO. 


The “su” RATCHET AUTOMATIC BURNER, for 


on, lighted, and extinguished at any distance. 


The "No. 8” PENDANT BURNER, for general use. | 
by pulling a chain. 


Houses, Banks, Shops, Offices, &o.: Gas turned à 


YORE: 45, Broadway. BOSTON. Works: PHILADELPHIA. 


™ APPARATUS. 
| 
| 
THE | 
N© \, | 
| The “No. 13” THUMBCOCK BURNER. 
NN Gas instantly lighted when turned 
on in the ordinary way. 
_Thé“No.15 VIBRATING BURNER, | 
NX | for igniting gas 
\\ at any distance, 
| the supply tap 
| operator. 
| 
| 2 | i || \ | 


A HIGH-OLASS ANTI-CORROSIVE 


LUBRICANT. 


POR CYLINDERS AND YALYES, BEARINGS, SHAFTING AND HIGH-SPEED MACHINERY. 


SPECIALLY SUITABLE FOR 


ELECTRIC LIGHT INSTALLATIONS. 


EXTENSIVELY USED BY 


The Pinta Companies, Government Buildings, Exhibitions, Railway Companies, 
IMPOSSIBLE. CANNOT GUM OR dé CLOG.” 
Dar? as. Sv. Pon ŒarLon. | 


PATENTEES & SOLE MANUFACTURERS— 


ENGELBERT & Co. 70 & 71, Bishopsgate, LONDON 


| INDIA * “RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS. 
Central Offless and Works:-MILAN. ‘Submarine Cable Works:—SPESZIA. | 


Telegraphic Address :—“ Societa Pirelli, Milano.” 


ee LIGHTING, AND ANY OTHER ELECTRICAL WORK. 
 Contenetors to the’ Royal Navy, Government Telegraphs, and the Principal Electric Light 


NO CARBON OR OTHER MICROPHONE EMPLOYED. 
_ Articulation always clear and distinct. 


FULLY GUARANTEE D. 


Used by the Midland and Great Northern Railways, London Brighton & 8. Coast Ry. 
Gas Light and Coke Co., Marquess of Salisbury, Houses of Parliament, &c. . 


PRIVATE LINES FIXED AND MAINTAINED. 
COMPANY, LIMITED 


(Under License from H.M. Postmaster General), 


:0, BUCKLERSBURY. LONDON, E.C. 


PRIVATE EXCHANGE SYSTEMS AND 
: INSTALLATIONS FIXED. 


LUBRICATOR: 


SUBMARINE GABLES. WOULATED WIRE OF EVERY DESORPTION FOR TELEGRAPH, TELEPHONES, ELECTION 


\.4 
| 
| 
6 | | 
| | 
| 
r 
| | 
| | | | 
« 
20 BUCRLERSE | 
| | 1 
LONDON | Fie S | 
» | | 
: a ia | 
br à | €, | E, 


WATER-TUBE STEAM BOILER. 


 - : 


| 
ELECTRIC LIGHT ENGINES. | 


JI. G. STATTER & 


‘ LO 


OFFICE : r FINSBURY PAVEMENT, E.C. 


Ltd. Werks, WEST DRAYTON, ner 


NOTE TO CONTRACTORS.—Messrs. Statter do not tender for wiring jobs. Cao 4 


THE BABCOCK & WILCOX co. 


PATENT 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, | 


but principally their 
Reliability. 


J. 
\ 
whe 


= ts 


European Works near GLASGOW. 


“Head Office for Murope:-107, HOPE STREBT, GLASGOW. 


London Office :—114, NEWGATR STRERT, Paris Office :—20, SeULATARD VOLTAIRE, [we 


CO. 


+ 


‘ 


an 
me the to con the 
ant pleasure 


(Signed) RAVENSWORTH, President. 


‘Highest Awards 
AT ALL RECENT EXHIBITIONS. 


“Sao. 


N.B.—Illustrated Catalogue and Price List 
Post Free on application to "I 


| 
“LONDON” D in 
tat Tho Shatter Potent Contant Current Dynamo, hae night | 
English or American. Special Automatic Engines and Dynamos for Ship ting. : 
| 
= | 
| make a. 
‘ | LA | 
lm A | 
| | | ~ 
| IMPROVED HORIZONTAL FILED ENAINE, FITTED WITH | 
| COPY OF TESTIMONIAL. | 
| Newcastle-on- gineering and Industrial Expibition, 
and Colonial Jubiee | 
Mesers. & Co., Lincoin. Addrese— Exhibition, 1007. 
| 
| pen without a single stoppage or 
| It Suauimous thanks ef thet i for the valuab you | 
RE bave 
= 
| 


 ELEOTRICAL REVIEW. Dorr TE, 


PA 


. Contractors to the’ Royal Navy, Government Telegraphs, and the Principal Railways Electric Light 


A HIGH-CLASS 


LUBRICATOR.” 


FOR CYLINDERS AND YALYES, BEARINGS, SHAFTING AND HIGH-SPEED MACHINERY. 


SPECIALLY SUITABLE FOR 


ELECTRIC LIGHT INSTALLATIONS. 


EXTENSIVELY USED BY 


Principal Companies, Government Buildings, Exhibitions, Railway Companies, de., te 


CORROSION IMPOSSIBLE. CANNOT “GUM” OR “CLOG.” 


es. Pan CALLON. 
PATENTEES & SOLE MANUFACTURERS— 


ENGHLBERT & Oo., 70 & 71, Bishopsgate, LONDON 


a 


INDIA: ‘RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS. 


Central Ofless and Works:-MILAN. Submarine Cable Works:—SPEZIA. 


Telegraphic Address :—* Societa Pirelli, Milano.” 


| SUBMARINE, OABLER. MATE EEE Fok 


LIGHTING, AND ANY OTHER ELECTRICAL WORK. 


and Telephone Companies in Italy. 


NO CARBON OR OTHER MICROPHONE EMPLOYED. 
Articulation always clear and distinct. 


FULLY GUARANTEED. 


‘Used by the Midland and Great Northern Railways, London Brighton & 8. Coast Ry., 
.  GasLight and Coke Co., Marquess of Salisbury, Houses of Parliament, &c. 


PRIVATE LINES FIXED AND MAINTAINED. 
STANHOPE COMPANY, LIMITED 


(Under License from H.M. Postmaster Géneral), 


20, BUCKLERSBURY. LONDON, E.C. 


à 


re 


PRIVATE EXCHANGE SYSTEMS AND 
INSTALLATIONS FIXED, 


| 
| | | 
| 
Bais 
E 
| | 
| 
‘ 
| 
20 BUCKLERSBUF | : # | | 
wile | | | 
LONDON | Fie . 
Ÿ | | 
br | le, 


1 Jd. STATTER & GOG., Ltd. Weeks, WEST DRAYTON, near 
| LON OFFICE —40) FINSBURY PAVEMENT, E.C. | 

|. 1 manner pouble, nut tha very best ‘The ‘Patent Constant 
| mercial effi Special Automatic Engines and Dynamos for Ship 
PATENT | 
WATER. TUBE STEAM BOILER 
! 
| Specially adapted and generally used for 
| ELECTRIC LIGHTING PURPOSES, 


Works near GLASGOW. 


Head Office for Zurope:—107, HOPE STRERT, GLASGOW. 


Tandon Office:—114, NEWGATB STREET, EC, | Paris Office :—20, VOLTAIRE, [ise : 
| | | Manchester VICTORIA BUILDINGS. SYDNEY, 


Se 


ELECTRIC LIGHT ENGINES. 


. 

à 


‘Highest Awards 
AT ALL RECENT EXHIBITIONS. 


N.B.—Illustrated Catalogue and Price List 4 
Post Free on application to hs. 


C0. GLOBE Works, 


+ 
es. 


2 \ 


| 
| 
| 
om 
WGH-SPEED ENGINE (BOTH VERTICAL AND HORIZONT 
AND DYNAMO. né | IMPROYED HORIZONTAL FINED ENGINE, FITTED WITH | 
NOMIONTAL COMPOUND ENGINE. PATENT | 
| | COPY OF TESTIMONIAL. | A 
| Newcastle-on-Tyne Royal Mining, Engineering and Industrial Exhibition, 
International and Colonial, Royal Jubilee Year,108. 
Mesers. Robey & Co., Lincoln. Address— Exhibition, Newcastie-on-Tyne, SN November, 1687. 
Gentlemen, —The Executive Council desire to express their high ation of t foctly satiat y all the 
| 
7 She, Mare to you the ot tho or 
(Signed) RAVENSWORTH, President. 
| | 


FT ELECTRICAL REVIEW. 


THESE ARE MANUFACTURED SOLELY BY THE 


COMPANY, LIMITHD. 


"resulted in the production of an article 
Which is thoroughly reliable. 


assess Cm are so arranged that internal short-circuiting is impossible, while the efficiency and er 
are increased. 


SPECIAL. MODIFICATIONS OF 1888 TYPE FOR SHIP LIGHTING. 


NE IMPROVED TYPE FOR TRACTION AND MOTIVE POWER 


OF ELECTRICITY: FROM STORAGE BATTERIES. 


Free by Post on application at the Company’ s Office. 


For Prices, Particulars and Copies of Testimonials (Free), apply to the 


| : ESTABLISHED. 1882. 


Who own all the Patents under which Efficient and Economical Storoge Batteries can - im. 


| 


(TH EPS. COMPANY NOW ISSUES CELLS OF ITS LATEST (1888) TYPE oY | 


(THE EPS. AUTOMATIC SYSTEM FOR THE PUBLIC SUPPLY #8 


A. PAMPHLET on this subject, containing fall details, now rey fr im and will be sat 


LIBERAL TERMS TO ‘THE TRADE. 


4 GREAT WINCHESTER STREET, E. 0. 


| 
| 
L 
a 
| 
| > | 
™ | 
| | 
~ | À - 
Strong, | mY 
i | | | | | 
rentions Exhibition, 18, 
Most Efficient | | 
London ; 
and most | 
and 
| + Paris, 4887. 
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| 
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_ ELECTRICAL REVIEW. 
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DAVID 


' Chapel Field Works, ARDWICK, MANCHESTER. 


 WARDEHOUSES: 
34486, New Brown Street, MANCHESTER. 20, Rue des 
14, Aldermanbury Avenue, LONDON. | 

67, Miller Street,. GLASGOW. 


Marais, PARIS.  — 
| 14, Place Sainte Gudule, BRUSSELS. 
29, Kl Reichenstrasse, HAMBURG : 


VULCANITE EBONITE 


Sheets, Rods, or Tubes. Separators, Influence Machines for High-Tension 


Currents, Cylinders and Plates. 


VULCANITE EBONITE 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &c. 


RUBBER 


Ball Valves, Buffers, Door Mats. 
Delivery and Suction Hone. ee 


— SOLE MANUFACTURERS OF THE “SIMPLEX” COTTON BELTING AND THE “ ANCHOR” FIRE BRIGADE HOSE. 7 


| Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. — and Perambulator 
Tyres, and all descriptions of India-Rubber Goods. _— 


PRICE LISTS ON APPLICATION. 


MARSHALL, SONS Co. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 
LNDON OFFICES, SHOW ROOMS AND STORES :—MARSHALL'S BUILDINGS, 7, FARRINGDON ROAD £0. . 


COMPOUND STATIONARY ENGINE AND va 


| WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 


Calcutta International Exhibition, 1884, 
Awarded First-Class Certificate and Gold Medal 


| 


New Oatalogues, with Reduced Prices, free on application. [ 
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Purposes. 
| For 
SNGINEEEING | 
‘and 
MECHANICAL. 
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ELECTRICAL REVIEW. 


ASBESTOLI 


ADVANTAGES OF ASBESTOLINE. 


ASBESTOLINE is the cheapest Lubricant. 


ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant from Ignition. 
ASBESTOLINGE has beaten all other Lubricants in trials. 


neorie ASBESTOLINE requires no special application. 
CONSISTENCY OF ASBESTOLINE. 


ASBESTOLINE is the most efficient Lubricant for all bearings. 


ABBESTOLINE is applicable in end out-doore in every climate. 


LA 
4 
à 
à 


a4 
LA 
« 
o re 


‘BELLS ASBESTOS, | 


. 


1 
2 
; 


all circumstances, is made in four 


A, B, C, and CO. 


A, is specially edapted to ordinary Land 


, in and out-door, in this country. 
use on 
land when it is desirable 


ASBESTOLINE, ©; is for use in t 
ASBESTOLINE, CC, is designed for use on 


calenders, 
, &c., where the bearings are heated b 
» and sometimes is ad 


have Lubricant stiffer than A. 


of C. 
repatation of Asbestoline as lubricant of the highest efficiency in every kind of ond hin equation ty ang ether 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and RC 
and other Textile Manufactories. In Corn Mills it hes proved invaluable on the roller and other modera machines. In Saw Mills, oa machines going up to 5,900 revolutions 
per minute, fts work has never de On Electric Lighting Machinery, end in Steamships of all sizes the 
of Asbesteline is unequalled. Many engines and machines of all 
has not received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and support. 


Supplied in Kegs, 28, 56, or 112 Ibs. Price 2s. 3d. per Ib. Kegs Free, 


SPHCIAL THRMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs, 
_ Consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, _ 


Below will be found of the mode of fixing Labelestors for Asbestline to beasings. Full particulars of the various 
Laubeicators supplied for Asbestoline, and the manner of fitting, in Catalogue free on application. 


Showing Sect‘on of Lubricator fitted to 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY | 

IS SPECIALLY INVITED TO THE FOLLOWING REPORT. D © 

Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE were submitted to Otte Hohner, for ants, 
subjoined Report fally proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 

: The Laboratory, 11, Billiter Square, Ro. London, 


I have subjected a sample of Bell’s Asbestoline taken from the 
stores of Mesers. J. Bell and Son, in Southwark Street, to a number 
ascertain whether its use in Mills or 


friction obtainable in the ordi- 
friction obtainable in, the 


BELL S ASBESTOS COMPANY. LIMITED, 


OATALOQUE, WITH KUMEROUG TESTINONALS BY LEAOIG FNS, FRE 
Depots:— MANCHESTER: Victoria Deansgate. LIVERPOOL: 2, Strand Street, James § 


and 
bott 
the 
boil 
also 
Tepe 
Pri 


. 
Er | | 
| 
| + | 
: = 2 ~ À | 
ds 
| | 
| | out 
from it. 
| Asbostaline is as safe lubricant as can be 
ster lentille malarial onaked in From the physical nature of Asbestoline its use is of necessity 


ELECTRICAL REVIEW. 


ASBESTOS 
CONDUCTING COMPOSITION 


| For Covering . Boilers and Steam 


| ‘of freight is saved Compositions sent out ine wet state. In competition its | 


Price 2G&s. per Cwt. Second Quality, 15s. per Cwt., is superior to the best sold by other firms. | 


“Will remové incrustation from Steam Boilers of all kinds without chipping. | 


A shows Boller Plates when incrasted. B shows Boiler Plates when cleaned by this Composition. | oe fs a 


: The action of this BOILER PRESERVATIVE, by absorbing the tree. 
botton in a boilers 


hich 
—— clear from incrustation. The small to effect its purpose makes 
higher price we charge for a fluid, w the mang is useless. 


Piles 4a. por Gatien. Second Quality, 2s. 6d. per Gallon—guaranteed superior to the best sold by other firms. 


QUANTITY REQUIRED. t weekl P. indicated; where the water is very bed rather | 


SOUTHWARK ST, LONDON, SE. 


46, James St. Buts Docks. BIRMINGHAM: 7, John Bright St. HULL: Humber Deck Basin. GLASGOW: 86, Robertson St 


| , Dy x; 
| | 
| 
| (~) BEL! | 
-ASBE 
omontial in covering that it shall not caly be non-conductor, bat substance tree from whatever 
of a nature which will enable it to adhere well for years. To do this it must be sufficiently elastic S cone “ wring, by 
heme, and tts pooperties enable 40 heap to surfaces without bands or any en otl 
Our Covering never to Save its | vale ef and 
| In all respects it is so superior as to be infinitely cheaper than Competitin ou the 
e would point out that this being supplied dry in bag, will cover six times more surface than < nic! ere 
| 
æ ‘ 
\ WORKS Aas 
| \, KT qu. 
| Every Cask is tent out as above, 
n m the and the den Wat ta) 
hering to the the deposit falls to the 
alec hening the life of a 
Pond Pome or dector, which it will 
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THE ‘SCHOOL - OF ‘SUBMARINE "TELEGRAPHY 
ELECTRICAL ENGINEERING 


ESTABLISHED IN 1868.. 


12 PRINCES STREET, HANOVER SOUARE, LONDON, wt 


Manager:-Wm. LANT CARPENTER, BA, B.Sc., F.C0.8. 
Secretary DRUGMAN, ASTE. 
—H. D. WILKINSON, MST.E. 4 
School of its kind. It among recent additions, sen 
, 43 E.P.8. Accumulator Lathes, &c., as well ds several iam 
Both and Training can therefore be obtained. Since its opening in 2 
have passed through the School. At the of the course of instruction, an Examination fe 
conducted Se standing, unconnected with the School. New Co 
commence early in January, May, and Ms 
Pur fll terms arly th Secretary, 13 Prine Stroct, Hanover 


RERSOMES, LÀ & JEFFERIES, 


Orwell Works, IPEWICH, à 9; Gracechurch Bt, LONDON. 
| Cia 


APPARATUS. FOR USE IN TRACKING OR EXPERIMENTING IK THE: SCIENCES OF CHEMISTRY, ELECTRICITY, 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, ac. 

IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR 

ELECTRIC BELLS AND . BATTERIES. — 


/ 


for Science Classes supplied through the Science at 50 per cent. reduction of 
- ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE | 

Price List of Uhemical Apparatus with 650 Illustrations, post free sight stamps. 
| TRADE TEEMS AND SPECIAL QUOTATIONS FOR EXPORT SENT OM’ APPLICATION. - 


J. ORME & Co. (Late 65, Barbican, Lo 


| 
| 
+; 
7 
1 
| 
; \ 
> 
| \ 
NE 
19.9 = 
f 
Le. 
Dp 
é 
À 4 / A 4 
| | | 
| 
. 
23; 
4 à ; 
7 
| 
& 


…? 


! 
| 
; 
| 
& 
| 


| 


h 
7 
À 
4% 
à 
4 
| 
71 
“4 
MT 
: 
: 
rid 
fe. X 
a 
+, 
* ; 
es 

# 

% 

as 

LA 

j 
. 
‘ 
BL 
: 
¥ 
F 

> 

$ 

ot 


é ve À À hs, 


the Governing of Electromotors (ilustrated) 
Marine Electric Lighting Plant (illustrated) 


‘ 
. 
* - 


PATENT. T OFFICE. 


. GARDNER, 


166, FLEET STREET. 


morons. 


Special Dynamos for 
Steam Dynamos for Central Stations. 


Price Liste on application to-Volt Works, Covméry. 


FOXCROFT 


36, PEROIVAL STREET AND 9, GTREST, 


_OLERKENWELL, LONDON, EC. | | 
(Ofloss-PERCIVAL STREBT). 


PER INSTRUMENT. . Case, Battery 


to Ger Plajesty's Government & Ballwan Companies 
. BEST  REFINEHD "WIRE. 
GALVANISED .TELEGRAPH WIRE. 


100 Ib. COILS. HIGH CONDUCTIVITY 
-, SPECIALITY WIRE, ALL SPECIFIOATIONS. 


GALVANISED HARD STEEL 


| 
‘ 
J 
| 
| 
lo Lighting at the Brussels Exhibition. West African + 81 
‘Mageato eee _ eee CET] eee ec ods : ese ese eee wee eee! 4 
3 Abstracts of Published Specifications ‘ons 61 
(Slustrated) eee. eve eee | eee eco eee 
| À e : (Gustrated) ese eee 
> B » eee "eos eee 
‘Béisou-f Company v. The Anglo-American, Brush 84 
| des : l'and v: Ferrañti ‘ess see - pee soo 84 
| | eue RICHARD JOHNSON & | 
| LW. | ; 
| 
| 8. GREAT WINCHESTER STREER 
N DOWN AT | 
. |  BAVES | 
| 66 Oa | | | 
thirty-five Years’ Transmission | 1 @ Lighting. . 
L Provissoual Protection (9 
AN Lines orected under Licence from \ 
 H.M. Postmaster-General. 
bad 
| 
pe . 
| 
{ | 
ARE THE BEST AND CHEAPEST. 
: 
ar 
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| NORTHERN TELEGRAPH WORKS, HALIFAX, ENGLAND, 


CONTRACTORS TO THE BRITISH, INDIAN & COLONIAL coran | 


FLETOHER'S PATENT WATCHMAN'S TELL-TALE—Largely À | 
“by the L. & N. W. Railway Company, the Government of Victoria, 8e. | 
Cannot be tampered with, not likely to get out of order, only one wire: 
required for the whole circuit, the current only. used once during the rod, | 
and the first cost is low. . Prices snd. ostimates on sppliction | 


THE BARNSLEY CARBON: oo, 


Mannfacturers of 


PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES: 
OF EVERY DESCRIPTION. 
WoORKS:-BARNSLEY. 


Laon Sromes —THE GLOBE ELEGTRIONL 00, 


7, Cantzner Sraeer, Broapwar, 


E. THORPE, 
wo’ 


SQUARE, 
“Wholesale Man 


CASTINGS IN BRASS, GUN METAL 


And PHOSPHOR BRONZE. 
_Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 
MACHINE CASTINGS. 
MANUFACTURERS OF 


‘Brass, Gan Metal and Phosphor Bronze in Ingots, 


BABBITTS METAL. 
DEALERS IN ALL KINDS OF OLD METALS. 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 


‘WOODCOCK STREET, BIRMINGHAM. 
.MlegragMe Address BRONZE, BIRMINGHAM.” 


ECTRIC WIRES. | 


Insulated Wire and Cables 

of every description for 
Instruments, 
Telephones, Electric 

-- Lighting, &c., &c. = 


É 


UNITED 
14a, Clerkenwell Green, London, B.C. 


LEOLANCHE BATTERIES. RLUSTRATED LOT, FOUR STAMPS, 


| PLAIN AND COLOURED ROSES ANDA 


FT. 
"4 


THE “ EXCELSIOR” 


. (PATENT) 


Glectrical GSugtneors, 


HYDE WHAR 


THE BERNSTEIN ELEC ELECTRIC 00, | 


Oa, Commercial Roed, London, 
STEIN SYSTEM of ELECTRIC | 


Gay The lamps of this Conipany are of low resistance, anf 


4 


J. STIFF & SO 


LAMBETE, 


VITRIFIED SWITCH BLOGES | 
Tubes for Electric Wires, | 


GLASS LECLANCHE 
POROUS AND STONEWARE 


Insulators, Chemical Apparatus ond Ch 


STAN LEY & DAVISS, | 


| 
| 
ELECTRICAL REVIEW | 
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WORLD for Messrs. the Cowles Eleo- 
trio Smelting Company, Lockport, 
N.Y., and Twoel9-inch giving out 
166 H.P., and driving a No.8 BRUSH 
DYNAMO, for the Aspen Miectric 


WIMSHURST INFLUENCE ELECTRICAL MACHINES 


: Of Mew and Improved Patera, with and without Glass Case, double er guadraple | Acknowledged tn the Rent 


Electric Bells Indicators, Automatic Gas Ligh Burners, Depres-D’Arsonval and other : 
= special pattern. SS 
NEW PRICE LIST, POST FREE, 44. “ZINGHAM BRISTOL” 1788 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, W. 


Motors for Locomotives, Tramoars, Launches, Lifts, Oranes, &o., wound to any tension, suitable for 


¥ 
| 

5 | 9 
i 
4 
: 


and WINDING and IRONWORES. 


up Factories with Electrio Power, and quotations given for 
Transmission of Power for all Industrial purposes. 


MACHINES MADE FOR SPHOIALLY sLOW SPHED. 


COMPANY, LIMITED. 
Offices:—27, Martin's Lane, Cannon Street, London 3.0. 


TELEPHONS No. 1,794 WORKS :-MORTH WOOLWICH. 


= 
SUBMARINE CABLES, 


wit, 
Silk Covered Wire, 

ELEOTRIC LIGHT CABLES." 


Company, Aspen, 


possesses more than Double the Capa- Site Hp, 
ety of other Water Wheels of same | wheel. inft. HP. useful a 
| diameter, and has produced the best | isin... 190 .. .. 
4 results on shown in the min. 470 , 
ca. à | WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE, 
: together with ite gate, and strong, 
results, should favourably commend it the 
6, x | material.—State requ ts, and send for to 
iS a FREDERIC NELL, 16, Mark Lane, LONDON, E.C. | | 
+ 
= 
à 
à 
+ | = 
| 
International. | Full Particulars 
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ELECTRICAL REVIEW. 


| SPECIAL. VOLTMETER 


_ FOR TESTING ACCUMULATORS AND OTHER BATTERIES. . GUARANTEED CORRECT. 


4 VOLTS 


‘DIVIDED TO 


§ VOLTS 


» +) DIVIDED TO. 


“TENTHS OF A VOLT. TENTHS OF A VOLT. | 
| 
PERMANENT MAGNETS USED. PERMANENT MAGNETS USED, 
| . … Sise 4 inches by 8 inches by 2} inches. 
PRICE £2 2s. "Solid Leather Case and Sling Strap, 10s. cach extra, 
MR. W. PREECE WRITES :— 
_ Wimbledon, and February, 1888. 


Onn be wired from the Front without 
+ being taken to pieces, and having no 
brittle parts is not liable to fracture. 


a 


ul] LOOP AND CAPPED LAMPS. a 


16 


| 


THE. WALSALL SWITCH | 
ATTACHED TO HOLDER. . | | | DY 


(AS SHOWN IN ABOVE SKETCE 


| 
| 
| ai | - 
of 
i | | BALL CTR | 
| all i | 
in my battery room and proves to be of great service. No Secondary Battery Installation 
should be without one. It supplies a real want. . : 
| | | Yours very truly, | 
(Signed) W. H. PREECE. 
à | i 
(RS 
| 
Hy 
| | R | 
— "1. | 
: 
| à | | | 
WALSALL ELEC RICAL CO WAL 
| 


“LIGHTED ENTIRELY ‘ON THE 


HOUSTON 


LAING, WHARTON DOWN, 


82, NEW BOND STREET, 


INVITED FROM MEN OF LOGAL 


> 
‘ 


SAMUEL. ELLIOTT, Albert Moulding 


GOLD LONDON, (886. 


| Manufacturer of all kinds of Wood for Electtic Wires-and cables Fellow Da 
Walnat, be, in the best manner, struck clean : sharp. | i | 
Casings and Ornamental Covers. mic AND Qué 


Millwall, LONDON, E. 


> 


MOTOR MAN UPACTORERS / Hh 
‘Boiler Makers 


ELECTRIC LAUNCH 


| ELECTRIC TRAMCAR 


| ESTIMATES GIVEN 
FOR, 


SHIP LIGHTING 
By 


 ELEOTRICITY. 


DYNAMO REPAIRS 
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19 PRINOES STREET, HANOVER SOUARE, LONDON, W 4 
AG DRUGMAN, ASTE. 


ñ SCHOOL : OF SUBMARINE TELEGRAPHY 
ENGINEE 


~ ESTABLISHED IN 1868. | 


# 


Instruotot :—H. D. WILKINSON, MSTE. 


Works BERWICK STREET, 


SPECIALISTS FoR 


 Glectrir Light Sittings | 


IN IRON, BRASS AND COPPER, &c. 
SIGNER: AND MANUFACTURERS OF ETERT DESCRIPTION O WROUGHT Int WORE.“ 


SHOW ROOMS: 


— 


MANUFACTURED ‘ 


Edinburgh ; London, 57, Moorgate St.; Manchester, mn 
Liverpool, Cereal Court; Glasgow, 106, Buchanan an: 


B 


LA 
* 


UNITED ELECTRICAL 


COMPANY, LIMITED, 


“ARC-ETTES" 


The particular object for which these small Arc Lamps have been devised is À 
FOR RUNNING IN PARALLEL WITH INCANDESCENT 


! The smallest size has a C.P. of 200 to 400, and does not take more cusses 
| four or five Incandescent Lamps of 16/20 C.P. aay pro 
with or without ps, and number can be 


without ey meet the a CO 
ARC INCAND DESCENT are simple 


ENQUIRIES INVITED. 


1] 


9, Duke Street Mansions, Grosvenor 84. w. 


36, ALBERT EMBANKMENT, LONDON, SE. 


THE NORTH BRITISH RUBBER CO. LIMITER, | 


| Me And thus illuminating 

_ HALLS, SHOPS ) WAREHOUSES, | 

EXHIBITIONS,  ) ARCADES, 


2% j 
2 


| 
Esthblidhment fs new the largest and the most fully equipped School of its kind. It among recent additions, { 
Machine, Boiler nd Seam Engine à Gas Engine, 43 E.P.S. Accumulator Gels, Lathes, &5, as well as several 
of Arc and Incandescence Lamps. Both and Practical Training can therefore be obtained. Since its opening in | 
At the end of the course of instruction, an Examination for the | 
TIFICATE OF THE oon is conducted by an Examiner of very high standing, unconnected with the School. New Courses ! 
commence early in January, May, and September. ' : 
‘For fall prospectus, te to the Secre 12, Princes Street, Hanover Square, W. 
À 
-~—™* 
‘dj iL — 
i" welll T2 | 
| 
| | | : 
| 
| | ; 
; £4 Wes 
\ / \ ios, 
SPEOIAL SWITCHES, SWITOHBOARDS, RESISTANCES, én. 


ELECTRICAL REVIEW. 
: OSEPEH BOURNE & SON, 


MANUFAOFUBERS 
STONEWARE TELEGRAPHIO AND BATTERY JARS. 


+} Boones, end Derability | 
London Omes: 6, ST. PANORAS NW. . 
EIDSFORTH tente N. | _ W . MAOKTE 
| DFORD CLOSB TO HOLLOWAY STATION, Turk’s Head ‘Yard, Tu Turnmill mmill Street, E.C., 
end Blectrical Pres. IMPROVED GRAMME’ MA 
| ROVED, GEA Light Company, Limites): 


THE LEVIATHAN ARTHUR B. GILL & co, | 


| + Bombay Street, Bermondsey, 


MANUFACTURERS OF 
DYNAMO 
Electric Light Fittings of every description, 

| | SETS OF LIGHTING PLANT,, 
| = AND. SOLE MAKERS: | LISTS ON APPLICATION. LIBERAL TRADE TERMS. 

| IB IR K B E-0 

LU] | apply FOR SAMPLES: AND 


| 

| . CASE WORKS, BW 70" FOROHASE A PLOT OF LAND FOR | 
Jardenir the 


5, PHŒNIX PLACE, 
COLDBATH FIELDS, LONDO®, W.0., 


MANUFACTURERS UF 


VULCANITE. 
TELEGRAPH, TELEPHONE, AUTOMATIC 
And Blectrical Instrument Makers 


CASE MAKERS TO THE 


CONSOLIDATED TELEPHONE MANUFACTURED BY 
- CONSTRUCTION & MAINTENANCE CO., LD., 
| THE NORTH BRITISH RUBBER CO, LINITED, 


ne" ture of Telephones and Transmitters in the Edinburgh ; London, 57, Moorgate 8t.; Manchester, 6, Charlotte St. ; | 


the United Telephone Co. - - Liverpool, Cereal Court ; Glasgow, 106, Buchanan 8t. 2171 
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Factories and Private rues | 


GOFHIO WORKS, KING 87, 
NORWICH. 
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: Estimates given Lighting ...Towns 
given for Lighting .Towns, 
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BEST WIRE 


DYNAMO COMBINED 


| 


Revolution, 


Liverpedit 


63, 


4 
" 


‘194, 
| Novwcsstie! 


street. ‘ 
And all 


Phosphor Bronse Uy er Bronze and Silicium Copper . | 
tr Springs, Ropes, Great Tol Stag 
Rods, Shots, te. Bearings, Bushes, md High Conductnty for 
and other wearing parts & Telegraph Lines and: other 
of Machinery Ly SOLE PROPRIETORS, & Electrical purposes. — 
© Of the British end Colonial Patents, Oy 
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“D & $” PATENT PORCELAIN LAMPHOLDERS. 


Incombustible, Perfect Insulation, Flexible Support, Geod Contact, 
SUITABLE FOR ANY ORDINARY BASE-LOOP LAMP. 


:  * fixing direct to battens or bulkheads 


HIGHEST At AWARD ) FOR FOR LAMPHOLDERS AT NEWCASTLE EXHIBITION. 


circuits, or ftted with central contact for use where fitting 


INDEX TO ADVERTISEMENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered under one Heading in this 
: Index free of charge ; but {f repeated under other headings, @@. per week is charged for additional entry. 
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ELECTRICAL REVIEW. 


FARADAY SON’S 


ELECTRIC LIGHT FITTINGS, 
ARTISTIC,” | 
6 ELECTRICAL,” 
GINEXPENSIVE” 


Works & Showrooms:-S, Berners St., London, WwW 


| EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. ~ © 
Manufacturers of Incandescent Electric Lamps, from 1 C.P. to 1,000 C.P., Swan’s Miners’ Lamp, 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric Light Installations ; amongst th eir Intest are the Athensum and National Liberal 
 Clutbs, N National Provincial Bank, H.R.H. Duc d’Aumale’s house, and Steam Vessels. 


FACTORY: PONDERS MIDDLESEX. 


For Prices, Estimates and Particulars apply to 


| THE SECRETARY, 13, Albert Mansions, Victoria Street, S VW. 
DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOWLERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. | 


and Boiler. 8 to 70 . nom, 


DAVEY, PAXMAN & CO. Engineers, COLCHESTER. every evening in 
Orvice: 189, QUEEN VICTORIA STREET, EC. ass ‘Light Shed. 


INTERLOCKING THE LOCK AND BLOCK. 


SAXBY & FARMER, Railway Signal. Contractors, Canterbury Road, KILBURN, LONDON, aw, 
Manufacturers of Ratheay Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. | 


BRUSH ELECTRIC LIGHT CORPO 


‘MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
TRANSFORMERS. MOTORS. 

BRUSH DYNAMOS AND ARC LAMPS. 
VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


The Corporation are prepared to carry out installations on the Purchase-Hire System, and to under fe 
| the supply of plant for temporary casas 3 
FULL PARTICULARS ON APPLICATION TO THE SECRETARY, 


[ia BELVEDERE RC ROAD, LAMBETH 


4 


| | | 
À 
AN 
« PAXMAR, COLCHESTER.” 13 to 100 H.P. nom. 
f driving 
or 
e the Italian 
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the” Electric 


ELECTRICAL REVIEW (SUPPLEMENT). 


ELECTRIC 


THE AN CHLO-AMERICAN 


BRUSH ELECTRIC LIGHT CORPORATION, 


_ VICTORIA WORKS, BELVEDERE ROAD, LAMBETH. 


N CONSEQUENCE of the recent decision in the High Court of Justice 
invalidating the Edison Patent, No. 4,576, of 1878, in respect of which 
the Edison-Swan Electric Light Company brought an action against Mr. 
Holland and the Jablochkoff Company (the Anglo-American Brush Electric 
Light Corporation defending the case for them), and upholding that known 
as the Gheesbrough (Sawyer-Man) patent, No. 4,847, of 1878, . 


The American Brush Electric Light Corporation give notice that as 
_ heretofore they are prepared to accept orders for their well-known “ Victoria ” 
_ Incandescence Lamps of full efficiency and durability, exclusively manufactured 
under the several Patents possessed by them, and to guarantee that they are 
- entirely free from infringement of the above referred to Cheesbrough Patent. 


_ The Anglo-American Brush Electric Light Corporation also notify that 
they have action pending against the Edison-Swan Electric Light Company 
for infringement in the lamps they manufacture of the Lane-Fox Patents, : 
which are the property of the Corporation. | a 


By Order of the Board. GARCKE, 


|} © ! 


THE 


RUBBER, GUTTA PERCHA, TELEGRAPH WORKS 


COMPANY, LIMITHD. 


| Offices : 106, CANNON STREET, LONDON, B.C. 


MANUFACTURERS OF 


| DYNAMO MACHINES, ARC LAMPS, 


Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 
VOLT AN D AMPEHRE METERS. 
CONTRACTORS FOR ‘SUPPLY AND ‘FITTING UP OF 


ELECTRIC LIGHT 


OF EVERY DESORIPTION. 


LT INSTALLATIONS FOR SHIPS, HOSE, OR 


ESTIMATES ON APPLICATION. 


SILVERTOWN, LONDON, E.- || 


Works 
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(SUPPLEMENT) ELECTRICAL REVIEW. 


IMPORTANT NOTICE. 
RAWSON 


INCANDESCENT 


Owing to the judgment by Mr. Justice Kay in the action 


Edison versus Holland and others the above lamps 
can now be supplied free of royalty. 


PRICES AND PARTICULARS TO BE OBTAINED FROM 


2 WOODHOUSE & RAWSON ELECTRIC SUPPLY co : 


GREAT BRITAIN, LIMITED, 


a, QUEEN VICTORIA ST., LONDON, EC. 


| DISTRICT AGENTS wan TED. 


| SHARP & KENTS MEASURING INSTRUMENTS 


Sliver Medal. Taventions Exhibition, 1885. 
ie AMMETERS. | VOLTMETERS. 
Readingfrom'üto 5 … ... #5 30 Reading to 10 …  … £8 10 0 
9 11010 ... 220 8 10 @ 
60 8 19 0 99 60 eco eee 4 4 0 
100 4 0 0 99 99 120 4 16 0 
9». 250 … 415 0 560 
99 99 65 0 9 9000 … 8 0 0 
“ Telephone No. 3.126. 


ELECTRICAL ENGINEERS, CONNAUGHT MANSIONS, WESTMINSTER, S.W. 


THE KENT AUTOMATIC SWITCH AND CUT-OUT, FOR USE WITH DYNAMOS AND D ACCUMULATORS. sn | À 


VITAITE FITTINGS FOR INCANDESCENT ELECTRIC LANPS 


PATENTED. 


y 

the strain on the Vitrite portion ; the brass socket, whi ser 

. or pipe, bearing all the weight of lamp and shade, which cannot in any event fall or 
become detached from the metal supports. It will be noticed that the device for 
fixing the brass barrel to the Vitrite top has also been strengthened. Still further 
improvements are in hand which will tend to cheapen our Vitrite epecialities. ; 
©. Send for Samples and Quotations. 

FOR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 


Mauufactured only by 


THE VITRITE WORKS, 


(LOW TRANS), 


This new and improved form of Lamp Holder is PROVED HOLDER 
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77 SUROTRIOAL REVIEW (SUPPLEMENT) PPLEMENT). 
THE GENERAL ELECTRIC CO. 
CO.) 
Manufacturers and Suppliers of all Electric Light Sittings and Material, 


5, GREAT ST. THOMAS APOSTLE, LONDON, :E.C. 


Telegrams: “BLECTRICITY.” Telephone No. 1887. 
SWITCHES, AMMETERS, WIRES, , 
À LAMPHOLDERS, VOLTMETERS, CASING, | 

| c LAMPS, EBONITE, ELECTRICAL SUNDRIES. 


DR. ARON’S ELECTRICITY METERS, 


_ The only reliable meters for constant and alternating currents (See Catalogue, page 62). 
SPECIAL TERMS TO CENTRAL STATIONS. 


WRITE FOR TRADE TERMS AND SAMPLES. 


| | .| 
NU | = 
2 ia WRITE FOR CATALOGUE, THIRD EDITION. FOURTH EDITION IN PRINT. 


THE GENERAL ELECTRIC CO. 


G BINSWANCER & CO) 
MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 


0, Great St. Thomas POS. LONDON, E.C. 


+ “ ELECTRICITY.” Telephone No. 1887. 2297 
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ELECTRICAL GLASS ARE 
Tab Standard. * a 
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— 
Conic. . | Office. - : Iced Conic. Enamel Iron. 
. 
>. Fee | 
L 4 + 
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ELROTRICAL REVIEW (SUPPLEMENT). 


WHEATLEY KIRK PRICE & 0 GOULTY, 
ELECTRICAL ADOTIONRERS, VALUERS 


62, QUEEN ‘VICTORIA STREET, L LONDON, E.C.. 
Albert Square, .MANCHESTER. Lis 


BLEHOTRICAL. PLANT 
|." For every description a of New and Secondhand 


APPARATUS, PLANT AND INSTRUMENTS, 
. |» Ready for immediate delivery, consult 
‘Glectrical lant,” 
Published Monthly, P Post Free, 6d. 


52, QUEEN VICTORIA STREET, LONDON, E.C. 
Telegrams: “INDICES,” LONDON. . ue 


L WIRE. Owt. of No. 18 and No. 10 
Wire in 60 Ib. coils; 1s. per- Ib. 
1s. 6d. per 

II, CABLE.—3 cwt. of No. equals 7/18’s) Double Cotton 


ble Cotton Covered 
1 cwt. of No. 26; 


TTERIES.—100 No. 3 Leclanche (new agglomerate type), 

IV. DYNAMO. Brush machine (shunt-wound) 
55 ampères at 50 volts, 1,400 revs. ; good as new ; 


V. DYNAMOS.—Gramme type Dynamo, shunt-wound, in good 
order and condition ; about 160 volts 10 ampères, 1,500 
revs; price £18. Also several others.—GiLLerr. 

VI. WIRE.—Large quantity of No. 30, 32, 84 and 36 Silk Covered, 
in d 8s. 6d. per 1b.—Grzzerr, 26, Red 
Lion Square, Holborn, wc. 3187 


THE PILSEN-JOEL & GENERAL ELECTRIC LIGHT CO. LTD. 
Tenders invited for Patents, Plant, and Lighting Stations. 


e The Directors and Shareholders’ Committee are 
receive Tenders for the Patents, em 


Tenders to be sent to the 4 “Tender,” on or 
before the 25th instant. ' ; 
» N.W., 17th July, 1858. Secretary. 


THOMAS BARRACLOUGH & CO. Ltd, 


STRANDING AND MAKING CA BI. ESS OF EVERY SIZE AND DESCRIPTION. 


Globe Works, Rochdale Road, Manchester. 
| i LIBERAL DISCOUNT TO TRADE. 
Send for Samples to 


F. FE. ROYCE à Co, Blake Bt, Hulme, Manchester 


(PATENT) — 


“SLATE BASE. 
FUSE PLUGS. 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 


188, LONDON WALL WOOD STREET, E.C. 


EBONITE. 


CHEAP PREPAID ADVERTISEMENTS 
Relating t Situations Vacant, Situations Wanted, Businesses 
of 
any kind Wanted, or for Sale or Eachange. 
Three Lines and Under (24 words): 98. 6d. 
For Every Additional Line (8 words)... ... Os. 6d. 
Three consecutive Insertions for the Price for Two. 


ee" This Scale Goce not apply te Trade Advertisements, terms for which 
can be hed on application. 


QuIP 0 OR HOUSE LIGHTING.—Wanted by competent man. 
Good mechanical kn peor yg Bee home or abroad, able to take 
charge.—‘C.,” 1, Millard Road, Stoke Newington, N. soc 


LECTRICAL TRACTION EXPERIMENTS. — 


dynamo and power.—GLoBE ELECTRICAL 
Street, Westminster. 
Company have a 


HE Self-Winding an à Syachronising Clook 
number of Electric Matos, fo Useful, for various 
stock will be sold at a sacrifice.— 
to the Mas Manion 53, 


Victoria Street, London. a5, 
HE WATER PRIMARY BATTERY 26, 
25 shares and two 


2523 


able offer refused.— Tzxpany, and Baron, 
25, Bedford Row, W. #07 
BE all kinds and sises : Vertical { Tube, Multitu- 

Cornish, Lancashire, Fiel Tube.— 


Guawrmam Caawx Inow Co., Grantham. 


“-TNSTRUCTIONS FOR THE LAYING AND JOINTING 


(BSTABLISHED 178.) 
CHIEF OFFICE:—19, LOMBARD STREET, E.C. 
WEST END OFFICE :—87, CHARING CROSS, 8.W. 
LONDON. 


FRANCIS B, MACDONALD. | voit Seeretartes, 
Losses paid over  £16,000,000. 
ELECTRIC LIGHTING.—12th Edition of the PHŒNIX 


FIRE OFFICE RULES ee 
in universal use. 


ments can be made for use of private line of rails, also of 


PHŒNIX FIRE OFFICE 


| 
| 
a 
| 
| 
228. 
| debentures bearing interest at 7 per cent. To be sold. No reason- 
Cum UOIORISS, anc ne £ Bestia D! 
8 ess, 3: 
yielding a present gross rental of over £5,000 a year, and capable 
of large extension.—F ull particulars will be furnished on T OF UNDERGROUND ELECTRIC CABLES.”—Pro- 
The Co., 117, Queen Victoria 
Street, London, E.C. ois 
1960 
These Rules are Copyright. 1924 
| | 
if t (8; | 
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[JULY 20, 


Just Published, Crown 8vo., 58., Cloth (Poet Free). 


ELECTRO-PLATING 


A PRACTICAL HANDBOOK 
On the Deposition of Copper, Silver, Nickel, Gold, Aluminium, 
Brass, Platinum, &c., &c.; with Descriptions of the Chemicals, 
Materials, Batteries and Dynamo Machines used in the Art. 


By J. W. URQUHART, CE, 


. Author of “ Electric Light,” de 


SECOND EDITION, REVISED, WITH ADDITIONS. 


_ OPINIONS OF THE PRESS. 


“ It should be considered by all platers who aim at doing good work.”—Engineer. 
“ An excellent practical manual.”—. 
“This book will show any person how to become an expert in electro-deposi tion.” 


science is sound and the style is always clear."—Atheneum. 
ving 


Teleg 
o do their own Watehmaher 
practice of the art of electro-plating 1s followed out through the minutest, 


Crosby Lockwood & Son, 7, Stationers’ Le 


Just Published. Oloth, 2s. Post Free, 2s. 2d. 


DISTRIBUTION 


ALTERNATING CURRENTS 


TRANSFORMERS. 


RANKIN KENNEDY. 


Landon: E ALABASTER, GATEHOUSE & CO, 


PATERNOSTER ROW 


LaMONTTEUR des INVENTIONS INDUSTRIELLES | 


15th YEAR. 


6 BOULEVARD. DE STRASBOURG, PARIS. 
Bisteen Pages, Half-Monthly, IUustrated. 


æ 


| SUBSCRIPTION: 6s. Yearly, 8s. 6d. Half-Yearly, Post Free 


Contains the Catalogue of French Patents. Details gratis the 
New Inventions of its Subscribers. Review for Inventors, 


Manufacturers and Capitalists. Postage Stampstaken. 93 


ALLPRESS & BELSHAW, 


Glectrical and Mechanical Gugtusers, 
8&4, St MARGARET'S OFFICES, VICTORIA STREET, SE, 


in Domestic and Public 


Special experience Ligh À 
TEMPORARY LIGHTING UNDERTAKEN ON THE SHORTEST Notice, 
Estimates for Complete Installations, or Wiring only. 5 


ELECTRICIAN'S ‘CHRONOGRAPH, 


. INDEPENDENT CENTRE "SECONDS STOP WATCH. | 


CANNOT BE MAGNETISED. 


SEE THE ABOVE, REPRESENTATION OF ACTUAL DYNANO Test, 


18, ™ John’s ‘Square, Clerkenwell, LONDON. 


LE GENIE CIVIL, 


Weekly Review of French and Foreign Industries in General, 


6, RUE DE LA CHAUSÉE D'ANTIN, PARIS, 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur 
Manufactures, 


Arts et 
s, Officier d’Academie, Secretary of | 
Committee of the Exhibition of 1889. 


» Chemistry, 
Le Genre CIvIL publishes, also, all the Official 
the Exhibition of 1889 in extenso. 


THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL 
All communications for the Advertising or Publishing Depatt- 


ment to be addressed to Mr. Bocquer, Genis Crvtz Orrice, 6, Rue | 


de ls Chante d’Antia, Fais. 18 


BOOTH, ELLSON & CO. 4 


J. Booth, M.C.E., The Beto U: L. H. & Bllson, late of the 


ELECTRIC TRAMWAY | 


GENERAL, CIVIL,.AND ELECTRIC ENGINEERS. | 


Messrs. B.. E. & Ce. 2 bavi taken up the Tramway work in Australesia, hove 
secured a contract the Councils of the City of y} and 
aces, and are 
L'olonies. 


SUSPENDING SWITCHES, BED WALL 


‘CHINA SWITCHES, 


Ceiling Roses, Fuses, &c. 


SHADES IN ALL COLOURS, 
SPECIAL DESIGNS. 


ALL ELECTRICAL FITTINGS FOR CONTRACTORS. 


FOWLER, LANCASTER & CO. 
Giectrical Guginerrs & Manufacturers, 


ALBERT WORKS, BIRMINGHAM. 
Price Lit on application. 2062 


| “4 
a 


ntain a tram service i 


| 
| 
| 
| 
‘ 
= Le Genre Crvin deals with. all subjects connected with Science | | 
and Ind , Arts, Architecture, Construction, Hygiene, Public | 
Documents of | 
| 
| 
| | 
| 
REGISTERED. - 
A y | | + 
| | 
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Manufactured Bolely by 


| 
jf | 


bit (COCKBURN à DAY, Managers), 
g | 46, Tabernacle Street, Finsbury, London, E.C. 
À MANUFACTURERS OF 

COCKBURN'S AND THOMAS’S 


PATENT 


1! À 
yt 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT 


| (J.C. FELL, Pel. inst, P.A., ELILE,, 


1 QU VICTORIA STREHET LONDON, B.C. 


BALNORAL BUILDINGS, 91, QUEEN VICTORIA STREET, E.C. Telegrams: “{nstallation,” London. i. | 


iy THE, ELECTRIC APPARATUS COMPANY, Lid., 
8, 
me | PLAIN WHITE OR CREAM, | WHITE OR CREAM & GOLD, 
| per doz. (subject). 1 Ss. per doz. (subject). 
| | 1791 
| A stablished 1830. Telegraphic Address: “ Ruby,” Glasgow. 
= | | OUR CATALOQUE 1 St. Rollox Flint Glass Works, Glasgow, : he 
1 | MANUFACTURERS OF 
> ELECTRIC GLOBES, LAMP GLOBES AND GAS SHADES 
“7 In every variety of Style and Colour. 
). | | Lithograph Books and Price Lists of Gas Moonsand Shades, Electric and Lamp Globes. 


BELT PULLEY | à 
| .T PULLEYS, Londen Show 8, EC 


Rope Flywheels, Haulage Rope Pulleys. || 
| GEAR WHEELS, . | | GE . 

Gear Flywheels, Mortice Wheels. ? | 
|| SHAFTING, | FARADAY WORKS, LEICESTER 


ar Cor, ELECTRIC LIGHT ENGINEERS, 
NEW PATENT 


‘Insulated Leclanche Cell 


WATCHMAN’S CLOCKS. 


| — 


NEW PATENT LOCKING & PENDULUM INDICATORS 
will interest with | | 


| 
| 
| 
| | | \ 
| Price Lists on application. 
| 
A 
| 
Fi 
throughout the Kingdom. | | 
| | | NO CREBPING OF GALTS.. SOLID CARBON TOPS. 
| | | + 
| 
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3 THE TELEGRAPHIC JOURNAL AND 


(SUPPLEMENT) ELECTRICAL REVIEW. [JULY 20, 


WESTERN ELECTRIC 


TELEGRAPH 


(AMERICAN STANDARD PATTERNS) ALSO 
DUPLEX AND QUADERUFLEX. 


TELEPHONE EXCHANGE APPARATUS, DYNAMOS AND ARC LAMPS. TELEPHONE CABLES, &c. 


79, COLEMAN STREET (LATE 59, MOORGATE STREET), LONDON; 
CHICAGO, NEW YORK AND ANTWERP. 


|. Glectric Light Gngineers, | 


MANSION HOUSE BUILDINGS, LONDON, AND ARC WORKS, CHELMSFORD. | 


WORKSHOPS, MILLS, DWELLING HOUSES, OUT-DOOR CONTRACTS. 


Contractors Ser the supply of Fiant See 


“Having a number of Now and Secondhand Machines in Stock suitable for 4 we hele | 


happy to quote for their temporary use for Exhibitions, sy 


COMBINED OYHAMOS AND STEAM ENGINES, PROJECTORS, NOLOMIOTES, AS SUPPLIED TO HLM. ADMIRALTY, BRAZILIAN GOVERNMENT, ds. 


PATENT CURRENT AND POTENTIAL INDICATORS, AND ENGINE-ROOM INDICATORS 


PRICES (INCLUDING HANDSOME OUTER CASE). 


CURRENT INDICATORS.-10 100 suspended needle), £6 6; 15 to 150 477 to 260 do. (suspended 
| pivotted needle), £8 8; 4 to 40,0F © to 100 oF 15 to 180 Amperes (pivotted necdle’ 47 7: 6 to 600 Amperes 415 18. 


‘POTENTIAL INDIOATORS.-1 to 126 Volts, or 2 to 260 Volts, 410 10; Extra Resistances, in Handsome Mahogany Box for | 
higher Potentials, £3 3. | 


LOW READING CURRENT AND POTENTIAL to 10 Volts 410 10 
‘1 to 2'5 Amperes and ‘3 to 26 Volts, 410 10. . 


Price Lists and Particulars of our Machinery can be obtained at our London Office or Works at Chelmsford, and of the following :— 


Messrs. R. W. Winrizip & Co., Birmingham... Lea & Birmingham ; and of 
‘Mesers. Hozuss & Co. Newcastle. J. C. Howztt, | 
Davis & Co. À Wizson HaARTNELz, Leeds and Manchester. 
Girnss & Co. Stapleford, near Nottingham. 


Messrs. R. E. CROMPTON & Co. are Issuing complete Catalogues with large reductions in price; these will bo sent on application 


A NBW EDITION OF CROMPTONS PRICE LIST POCKET BOOK, CONTAINING USEFUL ELECTRICAL FORMULE, bas just been son, an 
will be sant free at the published prices. Russia, fs. 6d.; cloth, cheap edition, 64 


TEE 


ANOBOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Planufacturers of 


OF ALL DESCRIPTIONS — 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, | 


AN D TELRPHONEH WORE. 


| 
| | 
| 
| 
| 
| 4 
| 
Public Buildings, Manufactories, Towns, &e.. 
erate cost. 
COMBIN 
| 
4, 
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|BEST CARBONS 


FOR 


CORED OR SOLID. 
'10 millimetres 3d. per foot. . 
11 ” ” 
Sid. ,, 
13 » 88d. ” 


Large Quanttin of above instock. 


J WOODHOUSE & RAWSON ELECTRIC SUPPLY 00. | 


OF GREAT BRITAIN, LIMITED, _ 
11, QUEEN VICTORIA STREZT, LONDON, 2.0. 


REID BROTHERS, | 


ROAD. CITY ROAD. LONDON. WN. 

; . TELEGRAPH ENGINEERS AND CONTRACTORS 

For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND. ELECTRIC LIGHTING: 


PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. | 
PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


BAIUFAOTURERS OF SUBMARINE 
Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. oe 


GALLENDER'S BITUMEN TELEGRAPH & WATERPOOF CO, 


LIMITE D. 


101, Leadenhall Street, LONDON. Works: ERITH, KENT. 
| Telegrams: “CALLENDER, LONDON.” | 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
SPECIALITY--Underground Electric Light Mains.  . 
MAKERS OF OALLENDER-WEBBER OABLE OASES. 
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securely held in its place by the new type grid, as shown in the — ue 
sketch. Hard oxides, and freedom from “ blistering.” Manufactured lz yy 
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BRITANNIA IRON WORKS, GAINSBOROUGH. | 


London Offices, Show Rooms and Stores:—MARSHALL’S FARRINGDON ROAD, 
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ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
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ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant from Ignition. 
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| Under this registered title are included the inventions of Mr. Field, and experience has proved them to bé 
I the MOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS ever made. They constitute such a com- 
bination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they are, 
therefore, UNEQUALLED FOR EVERY KIND OF ENGINE, These Packings are being universally used by 
L most of the leading Steamship Companies throughout the world for ordinary Compéand, Triple, and Quad- 
À ruple Expansion Engines of the latest type. 
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4, GREAT WINCHESTER ST., LONDON, E.C. 
(Under License from the Postmaster-General.) 


DYNAMO ‘MACHINES, 


(40 by the late Brittch Light Company, 


ARTHUR B. GILL & GO, | 


4, Bombay Street, Bermondsey, Londee, ‘BR. 


Electric Light Fittings of every description, 
SETS OF LIGHTING PLANT, 


CASE WORKS, 
§, PHŒNIX PLACE, 
COLDBATH FIELDS, LONDON, W.C., 


MANUFACTURERS OF 


Every description of Cases | 


BY SSE 


| | TELEGRAPH, TELEPHONE, AUTOMATIC 


And Electrical Instrument Makers. 
CASE MAKERS TO THE 


| CONSTRUCTION & MAINTENANCE CO., LD., 


United Kingdom under the Patents held by, 
the United Telephone Co. 2078 


“ EGLIPSE ” ELECTRICAL | 


VULCANITE. 


‘THE NORTH BRITISH RUBBER CO., LIMITED, 


Tubs, Gly, er Retin! Paros | 


MANUFACTURED BY 


Edinburgh ; London, 67, Moorgate 8t. ; Manchester, 6, Charlotte St. ; 
Liverpool, Cereal Court ; Hargow, 106, Buchanan Bt. am 
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PARIS 


ENGINEERS, 


Manufheturers ot Patented 


GOTHIC WORKS, KING ST, 
NORWICH. 
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Two Ends, with Batteries 
| LADA and 100 yds. Covered Wire. | | GaN 
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/ LISTS ON APPLICATION. LIBERAL TRADE TERMS. 
| WORKS WELL UP FOR LONG LINES | | 
OF ND EXCHANGE 
‘1: 4 | | 
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| 
< : OW TO PURCHASE A HOUSE FOR 
à How To ASE A PLOT OF LAND FOR 
a | or } 
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4 ; 
CONSOLIDATED TELEPHONE 
4 = ture of Telephones and Transmitters in the ; 
| | { 
- à Estimates given for Lighting: Towns, 
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BEST WIRE 


“PHOSPHOR BRONZE, 
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GAS ENGINE 
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LONDON OFFICE 2 


80, Queen 
Victoria St. 
Manchester : 

5, Todd street. 


Huddersfield: 
Riley’s 
Buildings, 
Market Street. 


ANDREW 8 60. REDDISH, STOCKPCRT. 


| 
wi Brose Bronze and Silicium Copper | 
Springs, Ropes, Seem, Wire of Great Tensile Stragh 
| 24 | 
of Machinery SOLE PROPRIETORS, Electrical purposes, 
| | or Of the British ands Colonial Patents, O 
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As supplied to the 
PRINCIPAL CONTRACTORS, SHIP-BUILDERS, 


HOUSES, FACTORIES, OFFICES, THEATRES, ‘ke, 
vered from steck, or made to specification or design, 
AT YERY SHORT NOTICE, 


AND ALL 
Illustrated Price Lists on application. | SORTS OF SHIPS’ FITTINGS. 


DORMAN & SMITH, Sr : FITTINGS. 
INDEX ADVERTISEMENTS. 


names of Advertisers, whose announcements are ordered for 


a series, are in 
Mi | race 
F. Wiggins & Sons coo 
mts. 


Porcelain Appliances. 
Dorman & Smith ... 
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Distribution’... ... Taylor & Tucker 
Electro- eee eee Sup. 
Journalof Society of T.-E. & E. Sup. 


F. Smith eve coe 


Wire 
T. Barraclough & ae 


Weed tags" 
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| 
4 J. Bell a 16, 17 . 10, 19 
| Auctioncers and Valuers Bernstein Electric 
Wheatley Kirk, Price & Goulty Sup. 5 Edison & Swan United E. L. Co.... 10 a 
| Batteries. J. Edmundson & Co. (Swan) _... 
India-rubber, G.P. & Tel. Wks. Co. 20 Electrical Power Storage Co. ... 14 = 
| Telegraph Mfg. Co. vee up. Electric t Carbons. ; 
: Battery Jars. Anglo-Atmericen Brush Corp. Cells. | 
J. | Barnsley Carbon Co. 
Price, Sons & Cw., èse eee eco 2 G. Binswanger & Co. eee 
Sheppard, Allacton & Madeley ... ‘Woodhouse & Rawson... | 
Bros, ... ... 7 | Slectrie Light Fittings. | 
Babcock & Wilcox Co. 13 Dorman 
Grantham Crank & Iron Co. Sup. 
Bling Greenwoodand Batley Sup. 7 | Welsall Electrical Co. 
Works & Co. 13 Telegraph Mfg. Co. 
W. M. Foxcroft Robey | 
Phosphor Co. ese CTI nAurance. ow 
Chronograph for Electricians. Pheonix Fire Office 3 Stanhope Co. 
J. W. King... ... ©... Sup. Glass Manufacturers. | Turbines. | 
Dynamo ufactare American ° , ' 
Elwell-Parker, Limited ... ... & Swan United Co.” 10 
J. H. Holmes & Co. oe Sup. 5 Sunbeam | 
M. lmmisch... … Woodhouse & Rawson... : 13 
& Co. … one Sup. 5 + ove up. 
& Davies ulators, Wire (covered | 
& Co. eee eve 13 Bourne & Son eee eee 7 of & Co. Sail.) 2 
Ebonite. tee & Co. eee Ty) eee 2 |- W. T. Henley’s Teleg. Works Co. 6 
| | Bubber Co Sup. 7 Rtiff Sone... ses London Electric Wire Co. Sup. 1 
D. & Sons... … .. 19 Telegraph Mfg. Co. Sup. 4 | dMidlaïd Electric Wire Co. 
Electrical Engineers and Contractors, | Lubricants. 19. À: 
| à Williamson Sup. 2 Co. we 12 W. Ric Sup. 5 | 
| . Emmott & Co., Ltd. … 4 W. H. Willcox & Co. ds. ee Telegraph Mfg. Co. … Sup. 4 
‘1 Callender’s Bitumen Tel. &c.Co. … 11 Electricians. United Bl Wire Co.... 
Parsons & 18 Day ~ | 4 Woodhouss& Rawson ..  … J1 
Cockburn y eee Electric pparatus eco Wire uncevered). 
E, Co … Sup. 8 Fowler Lancaster & Co. ... Sup. 6 | 
& Telegraph Works P. Jolin & Co. Sup. 6 | 
À Manville & Madgen D ae Mfg. Co. … Sup. 4 Sup. 7 ‘| 
| Bell Bros. 11 Walsall Company ... 6 
| Misratuansous relating to Situations, Articles for Sale and Wanted, §c., 
| | Sup. 8. | 
R. E. CROMPTON & CO. seepaceses | 
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2 | Contracts made for Electric Light Installations ; 


Telegraph A 
“PAXMAN, COLCHESTER.” 


| most > in the market. 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


. ELECTRIC LIGHT F ITTINGS, 
ARTISTIC,” 
* ELECTRICAL,” 
« INEXPENSIVE.” 


Works & showrooms:-8, Berners St., London, W 


“LIMITED. |. 


of Incandescent Blot Lamps, from 1 C.P. to 1,000 GP, Sea's Mine La 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Clubs, National Provincial Bank, H.R.H. Duc d’Aumale’s house, and Steam Vessels. 


FAOTORY: PONDER’S BND, 


For Prices, Betimates and Particulars apply to 


THE SECRETARY, 13, Albert Mansions, Victoria Street, 8. W. 


DAVEY, PAXMAN & Co. Engineers, COLCHESTER, | 


Devote special attention to 


4 


ned, P. # Co.'s Engines are 4 
the most durable and 


‘DAVEY, PAXMAN & OO, 


Engineers, COLCHESTER. at work every evening in 


Lonpow Ornica: 189, QUEEN VICTORIA STREET, E.C. sus Light Shed. 


INTERLOCKING THE LOCK AND BLOOK. | 


Particulars, Plans, and 


SAXBY & PARMER, Railway Signa) Contractors, Contervury KILBURS, LONDON, HW, | 


Mehwacturers of Railway Signals, ont Work of every description, Electrical and Mechanical. 


INCANDESCENCE ELECTRIC LAMPS. 
“THE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, Le. 


VICTORIA WORKS, BELVEDERE ROAD, LAMBETH. a 


TX CONSEQUENCE of the recent decision in the High Court of Justice invalidating the 

Edison Patent, No. 4,576, of 1878, in respect of which the Edison-Swan Electric Light 
Company brought an action against Mr. Holland and the Jablochkoff Company (the Anglo- 
American Brush Electric Light Corporation defending the case for them), and upholding 
that known as the Cheesbrough (Sawyer-Man) patent, No. 4,847, of 1878, 


The Anglo-American Brush: Electric Light Corporation give notice that as heretofore a 


_ they are prepared to accept orders for their well-known “Victoria” Incandescence Lamps 


efficiency and durability, exclusively manufactured under the several Patents PO 


amongst their latest are the Athensum and National Liberal | 


| 
Ele power » Tialies 


sessed by them, and to guarantee that they are entirely free from infringement of the above — ae I 


referred to Cheesbrough Patent. 

The Anglo-American Brush Electric Light Corporation also notify that they have action; : 
pending against the Edison-Swan Electric Light Company for infringement in the lampe: 4 i 
they manufacture of the Lane-Fox Patents, which are the property of the CRE ee 


—By Order of the Board, _ E. ARCS, Manager and 
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Manufactured Solely by 


(COCKBURN & DAY, Managers), 
is } if 

et 45, Tabernacle Street, Finsbury, London, E.C. 
| 


MANUFACTURERS OF | 
COCKBURN’S AND THOMAS'S 


Au 
i: 
| PATENT SWITCHES 
«AND ALL KINDS OP 
ELECTRICAL APPARATUS AND APPLIANCES. 
if 
Price Lists on application. 
FUSES FROM is. PER DOZEN. 


LIMITHD. 


Wu GUTTA PERCHA TELEBRAPE WORKS 


"Offices: 106, ‘CANNON STREET, LONDON, EC. 


MANUFACTURERS oF 


DYNAMO MACHINES, ARG. LAMPS, 
Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. = 
VOLT AND AMPEHRHE METERS. 


ELECTRIC LIGHT ‘APPARATUS 


OF EVERY DESCRIPTION. 


DAIDESCENT LIGHT INSTALLATIONS FOR HOUSE, OR FACTORIES. 


HSTIMATES ON APPLICATION. 


Works: SILVERTOWN, LONDON, 


THE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Manufacturers of 


WIRES CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


SILT, AND THLAPHOND WORE, &O. m 
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“THE ELECTRIC APPARATUS COMPANY, 
|| FELL AND WILDING, PATENT AGENTS, 


(SUPPLEMENT) ELECTRICAL REVIEW. | (Sony 27, 
LAMPMOLDERS, | 
FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 

4, CHARING CROSS, S.W. ARNOLD ROAD, BOW, E 

rs GLASS WARE FOR ELECTRIC LIGHTING 
(J. 6, FELL, Pel: Inst. P.A., ILLILE, de, Lactre on tthe iyo Landon Cle P. WILDING, 
1 QUHEN VICTORIA LONDON. 
awd Ateel Wire Drawers and Galvantyers. 


4 Bioctrical Engineers and Mans 

FUSES, 

BALMORAL BUILDINGS, 91, QUEEN VICTORIA STREET, EC. Telegrams: “Installation,” London, 7 ‘| 
Telegraphic Address: “CAMPANILE,” LONDON. 

ELECTRICAL PATENTS.—A SPECIALITY. 
Best technical, and sclentific advice in all matters connected with patents. Baliah liable agents in all countriep, Searches 
RAMSDEN, CAMM & CO. - 

MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


| Re Contractors to HLM. Postmastor-General, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.O. re 


a CO. 
MANUFACTURERS OF BVESY DESCRIPTION OF 
APPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, MAGHETISY, 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, dc. | 
IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, ao. 
BELLS AND BATTERTES. 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 7 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS. POST FREE, THREE STAMPS. 


Price List of Chemical Apparatus with 650 Illustrations, post free eight stamps. : 
TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


J. ORME & Co (Late. Co. ), 65, Barbican, London; LC 
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“APOSTLE” 


QUALITY. 


For PARALLEL or SERIES ARC LIGHTING. 


PERFECTLY WHITE BURN WITHOUT 
AND STEADY LIGET. PRICES. NOISE OR ASHES. 


A Farthing a millimetre per Foot, or £1 a millimetre per 1 1000 Feet (from 8 to 19 millimetres). 


| 
Diameter Price | | Price Per 
(25mm.=1inch).| Per Foot. |Per1,000Feet.| Size mm. | pe Foot. | 1,000 Feet. 
8mm. 24. | gs | 16 Ad. £16 0 
es 2 £9 | 17 : £17 0 
10 ,, | 18 aid. | £18 © 
Ts 2 £11 20 222 © 
12 ,, 3 £12 | 2 7d. £26 10 
ae 2183 | 25 8d. £31 0 
4 , 3 2144 | 27 10d. £36 0 
15 , #15 | 30 11d. £42 0 
Made ia any Length. Discount for Quantities. 
MILLIMETRES 
C2 0 20 30 40 $0 60 7 


REFER TO OUR CATALOGUE FOR ALL OTHER SUPPLIES 
AGENTS WANTED. 


THE GENERAL ELECTRIC Co. 

(Gr. BINSWANGER «a ©o., 
MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 
5, Great St. Thomas Apostle, LONDON, E.C. 


Telegrams: “ELECTRICITY.” — | Telephone No. 1887. 
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| WHEATLEY KIRK, PRICE & GOULTY, | Vosont, Situations Wanted, 
& | (Betabhshed 1888), 


Wanted, Businesses Patents Specific Articles of 
ELECTRICAL AUCTIONEERS, VALUERS aye ry 


| 4 | 
| | vicToRIA ‘STREET, LONDON, EC, | and Under (Swords) 
Albert Square, MANCHESTER. 


For Every Additional Line (8 words) …  ... Os. 6d. 
i | | Three consecutive Insertions for the Price for Two. 


For every description of New and Secondhand STIMATING CLERK WANTED, used to‘electric calcula- 


APPARATUS, PLANT AND advantage. 


4 >» N ELECTRICAL ENGINEER of over six years’ practical 
electric al a0) lant, 80, Granville Park, 
Published Post Free, 6d. Blackheath, 8.E. 9590 
| Ress) à 320 GENTS WANTED for the sale of “Apostle” Carbons in 


. | : Scotland, Ireland, Wales, and Yorkshire and other counties. 
È offices UEEN VICTORIA STREET, LONDON, E.C. | Advantageous ts offered to responsible houses.—Apply 
68, Q dit to G. 06., 5, Gt. St. Thomas Apostle, E.C. 


= | LECTRICAL TRACTION EXPERIMENTS. — Arranje- 
THE GH COURT OF JUSTICE, CHANCERY DISION, WR. JUSTICE CHITTY 
In the matter of the Companies Acts, 1862 and 1867, EUTO INCANDESCENT LAMPS.—96 90-volt, 8 21-volt, 


1 45-volt in stock. Price 4s. 6d. each.—GLons 
and in the matter of the Union Electrical Power | Ann Enatnezeme Company, 7, Carteret Street, 8.W one 


Self-Winding Cleats Company have a 

Moors fo Useful for various 

creditors of the above-named are on or 

before the 80th day of August, 1888, to send their names and RAR to the Maaamse 63, Victoria Street, London. ao 

j names addresses solici any Harrington R SALE.—No. 8 Phœnix Patent Dynamo compound-wound, 

fs Evans Broad, of No. 1, Walbrook, in the City of London, the KP. TS eee Er Shout 36 foot of 

| ol liquidator of the said Company, and if required by notice lowe pulley, and 


| 4 
their lici: 6€ 


i shall ILERS, kinds sizes: Vertical ultita- 
notice, or in default thereof will be excluded from the benefit of Bi 
= Caanx anv Inox Co., Lrerran, Grantham.. ng 


L: ! ELECTRI 8.—Com “Robey” en of 65 
Dated this 18th day of July, 1888. | 
GEO. A. CROWDER, 
least Clerk. ECOND-HAND MILLING MACHINE, also small planer and 
2, Bond Court, London, E.C. 3 S machine, suitable for electricians and other mechanics. 
| Oficial Liquidator’s Solicitors.) D Berranwia Co., 100, Houndsditch, London, makers of 
| +. tools to the British Government. my 2533 
NSULATED ELECTRICAL WIRE, Silk, Cotton, or India 
| | Bells, &c.—W Derby. London Agent (stock 
— WILLIAM 
ELECTRICAL ENGINEERING. kept), EDwix HozLowar, 3, Gutter Lane, E.C. as 
| | Professor :—J. RYAN, M.A. (Camb.), D.Sc. (Lond.) ee STRUCTIONS JOR THE DATING AND JOINTING 
| The SESSION 1888-9 begins on October 10th. The course of short aura Le À à 


- The Co., 26, Norfolk Street, 
London, W.0. as 


"ELEOTRIOAL REVIEW. 
INDINGS AND CASES —Subeoribers and others can have 


À e ‘ed 
aa : TELEGRAMS: “Inps0ns,” LONDON. . REPAII 
— | 
in Eleotrc 
| continuous oratory work and practice in testing. Dynamos, 
Motors, Lamps, and Measuring Instruments are provided for | 
electrical experiments, and a 60-ton Testing Machine for 
| mechanical work. Scholarships are offered, and special facilities B 
further information, apply to the Gucneranr. also at 2s. 6d. each. 22, Parsanosrzz Row, Lonpvon. 


Just Published, Crown 8vo., 5s., Cloth (Post Free). 


ELECTRO-PLATING 


A PRACTICAL HANDBOOK 


On the Deposition of Copper, Silver, Nickel, Gold, Aluminium, 
Brass, Platinum, &c., &c.; with Descriptions of the Chemicals, 
Materials, Batteries and Dynamo Machines used in the Art. 


By J. W. URQUHART, C.E., 


Author of “ Electric Light,” Se. | 
EDITION, REVISED, WITH ADDITIONS. 


OPINIONS OF THE PRESS. 
“ It should be considered by all platers who aim at doing good work.” — Engineer. 
“An excellent practical manual.”— 
_ “This book will show any person how to become an expert in electro-deposition.” 


"Tita science is sound and the style is slways clear.” —Atheneum. 
“ An excellent work, giving the newest 
“A large amount of valuable information —Telegraphic Journal. 


end Jouer: acceptable to those who do their own electro-plating.”— Watchmater 


The rection « —— 


Crosby Lockwood & Son, 7, Stationers’ Hall Court, London, B.C. 


Journal of the Society of Tlsgraph-Enginoers and Electricians. 


Edited by F. H. WEBB, Secretary. 


PART ‘74, 


Containing the following Papers and full Reports of the discus- 
‘ sions thereon, viz.:—‘ On Fire Risks and Fire Office Rules,” by 
W. H. Preece, F.R.S., Past-President; “On his New Standard 
and Inspectional Electric Measuring Instruments,” by Sir William 
Thomson, D.C.L., LL.D., F.R.S.S. (L. and E.), Past-President ; 
and “The Influence Machine from 1788 to 1888,” by Professor 
Silvanus P. Thompson, DSc., member ; also Mr. RB. E. Crompton’s 
reply to the discussion on his Paper “ On Central Station Light- 
ing ; Transformers v. Accwmulators ;” together with Abstracts of 
Articles appearing in various scientific periodicals, English and 
Foreign. Price 48. 
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PARK WORKS. NEWINGTON GREER nou, | 
| 


(Batrence nest to No. 44, Newington Green Read ) 


Manufacturers of Electric Bell Pushes, Speakiug Tube Fittings, and Electrica, | sl 
Specialities and Inventor's Designs faithfully carried out, 
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MAY BE HAD WITH GOLD OR SILVER CASES FROM 


J . 


18, St. John’s nié Clerkenwell, LONDON. 
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| HARPERS me, Al ‘uno, ABERDEEN. 


| 


| GEAR WHEELS, | 
| SHAFTING, 
| PEDESTALS, 


our ‘CATALOGUE 


| BELT PULLEYS, 
Belt Flywheels, Step-Cone nn 
| ROPE PULLEYS, 
Rope Flywheels, Haulage Rope Pulleys. | 


Gear Flywheels, Mortice Wheels. CUS. 


Loose Collars, Fast Collars, Couplings. 


Horizontal, Angle, Vertical, Hanging. 
| FIXINGS, 
Wall-Boxes, Hangers, Brackets. Stools. 


HIGHEST OLASS. | 
| SEDUCED PRICES; FREE DELIVERY | 


will interest Engineers with Workshops. 


can be had in apy colour. 


FOWLER, LANCASTER & CO, Electrical Engineers, Manufacturers and 


View of Base.—No Metallic or 
Conducting Parts. 


The Base, Cover, Handle of the Switch and Wall Convector are enti:ely of China, and 


‘GOLD MEDALS: 


Double 


ALBERT WORKS, 2STREET. 
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| SEE THE ABOVE REPRESENTATION OF ACTUAL DYRANO 
| 
of Accessories | 
for the Tranemiesion of Power, ls | 
THE ONLY | 
Complete and Perfect = 
ONE IN THE WORLD. 
— 
E. & F. N. SPON, 125, Strand. 2527 | 
P. JOLIN & Co., E 
& - DYNAMO | 
A + À MAXWELL-JOLIN | | 
NS PATENT à | 
\ dé Dynamo Galranometer 
( and JOLIN | 
| As he lating Tl 
=e Price Listand Guide | | 
| Post Free, 61d. 8. | | 
Pocket Galvanometers, | 35, NARROW WINE STREET, | ;, {ai Boot of | | à 
Price 138. & 14s. each. BRISTOL. ,..; | Free, 64. | | | É 
CHINA SWITCHES AND ALL ELECTRICAL FITTINGS. | 
REGISTERED. 
CHINA. à | 
à WALL COMNEGTORS. WALL O'RNECTORS f 
| 
| 
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THOMAS BARRACLOUGH & OO. Ltd. 
Makers of all the most Improved Machinery Electric Wire and |. 
Strand Covering 


» Lapping, Taping, ges. 
STRANDING AND MAKING COA. OF EVERY SIZE AND DESCRIPTION. HARBURG cous COMPANY. 
Globe Works, Rochdale Road, Manchester. 1900 + London Warehouse: F. 


TAYLOR, TUNNICLIFF & CO. 


| HASTWOOD, HANLEY, 
Manufacturers of 


| | PORCELAIN LAMP HOLDERS, 
CEILING ROSES, : 


WINTER, , 
LONDON WALL WOOD. @UREET, E.0. 


EBONITE. 


SCREWED SWITCH BASES AND COVERS, SLATE BASE | 

GUT-OUTS, USE PLUGS. 

SAFETY JUNCTIONS, | Bond for Samples to | 
| And Specialities for Electric Lighting. a | F. H. ROYCE & Co, Blake 8t, Hulme, Manchester. 


SEL F-BI I INDE RS 
THE “ELECTRICAL REVIEW." 


Tats Self. Binder, or Reading Case, is intended to hold 
Revizws of any number until the half-yearly volume is com- : 
pleted and ready for permanent binding, the width of the 
or out as desired. 


‘To be obtained at the office, 23, Pater. 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 6d. 


Cheques and Money Orders to be made payable to H. Auanasran, 


PATENT ENCINE, 


| | SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


: AND FOR ANY WORK WHERE UNIFORMITY OF SPEED 18 DESIRABLE. 


SOLE MAXBURS: 


PRIOCNS ON APPLICATION. 
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ELECTRIC 
DYNAMOS AND ARC LAMPS 


— Construction. Reasonable Prices. | 


APPARATUS POR TELEPHONE EXCHAN GES, TELEGRAPH INSTRUMENTS, CABLES, &c,, ke | 


79, COLEMAN STREET (LATE 59, MOORGATE STREET), LONDON; 
CHICAGO, NEW YORK AND ANTWERP. 


awanvs. | Olectric Light Engineers, | 
MANSION HOUSE BUILDINGS, LONDON, AND ARC WORKS, CHELMSFORD. 


= WORKSHOPS, MILLS, DWELLING HOUSES, OUT-DOOR CONTRACTS. 


Contractors for the supply of Electric Lighting Flant for Private Houses, | 
Having a number of New and Secondhand Machines in Stock suitable Are Lighting. we shall-be 
| happy to quote for their temporary use for Exhibitions, Pits, Gordon Pore de 


AND STEAM ENOINER, PROJGTOND, NOLOPOTED, de, SUPPLED TO BRAZILIAN GOVERNMENT, &. 


PATENT CURRENT AND POTENTIAL INDICATORS, AND ENGINEROON INDICATORS | 


PRICES (INCLUDING HANDSOME OUTER CASE). 


CURRENT INDIOATORS.—10 to 100 suspended ,£6 6; 16t0160 &7 (suspended ce | 
pivotted needle), £8 8; 4 to 40, or to 100 oF 16 to 180 Amperes (pivotted. necdle’, 87 7: 95 to 280 do. 


INDICATORS.-1 to 126 V 4 to 250 V #10 10; Extra in Box for 
POTENTIAL 22 olts, or olts, Resistances, in Handsome Mahogany | 


COMBINED LOW READING CURRENT AND POTENTIAL INDICATORS.—'3 to 5 Amperes and ‘1 to 10 Volts 410 10 
‘1 to 2°56 Amperes and ‘2 to 25 Volts, £10 10. 4 


Price Lists and Particulars of our Machinery can be obtained at our London Office or Works at Chelmsford, and of the following :— 
Messrs. RB. W. Winriszp & Co., 


Messrs. Hotmzs & Co. J. C. Llanelly. 
» Davis & Co., Dewy. Leeds and Manchester 
Gazass & Co., | J. P. FRARFIELD, Stapleford, near Nottingham. 


Messrs. CROMPTON & Co. are Issuing complete Catalogues with large reductions in price these will be sent on application. 


A NEW EDITION OF CROMPTONS PRICE LIST POCKET BOOK, CONTAINING USEFUL ELECTRICAL FORMULE, has just boon issue, an 
will be sent free at the published prices. | mn 


IMPORTANT IMPROVEMENT ACCUMULATORS 


OLD.TYPE Crip. 


a ae. entirely overcomes one of the 


NEw TYPE DRAKE & CORHAM Crip. greatest difficulties in' accumu: | 
a lators, namely the falling out of | 


the plugs of active material. 


Twice FULL SIZE. 
SOLE LONDON REPRESENTATIVES FOR ELWELL-PARKER, Lrp: a 


DRAKE & GORHAM, 2, PRINCE'S MANSIONS, VICTORIA § 
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WOODHOUSE 


Owing to the judgment by Mr. Justice’ 
_ Edison versus Holl 


PRICES AND PARTICULARS TO BE SUR: ALG 


* 


SUPPLY 
1, QUEEN: | VICTORIA ST, LONDON, 


DISTRICT AGENTS WANTED. 


Fe: 
= 


WHARF ROAD. OITY ROAD. LONDON. 
 TELEGRAPH ENGINEERS AND OONTRACTORS” 


TELEGRAPHS AND ELECTRIO LIGHTING | 


21. 


‘For. the Supplying, Erecting, aril Laying Down Under-Growsd oe 


PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. | 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. .. 


TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-BRAD 


GAWUFAGTURERS OF SUBMARINE CABLES, WIRE, IRON POLES, MSTRUMENTS, BATTERIES, MOULATORS AND 
Contracte entered into for the Supply, Constraction, and Maintenance of 


‘MAKERS OF daim 


Wer al of Werk, House and Ship Wine, Beaded, 
CONTRACTORS FOR WIRING BUILDINGS FOR tHe ELEOTRIO Light: : sg 


CALLENDER INSULATING 


WATERPROOFING co, 
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INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS. |: 


STANHOPE COMPANY, 


hed ___ELEOTRICAL REVIEW. ~ (JULY 27, 
2. _ANTI-CORROS1 VE. 


VALUES, BEBRINGS, SHAPYING AND HIGH-SPRED MACHINERY. 


- SPECIALLY SUITABLE FOR 


INSTALLATIONS, 


EXTENSIVELY. USED BY 
CORROSION CANNOT “ GUM’ OR “CLOG.” | 


EÉNGELBERT & Co. 70 & 71, Bishopsgate, LONDON | 


ont: ‘Worke:-MILAN. Submsrine Cable Works:—SPEZIA. 
Vi :—" Societe Pire, Milano.” | 


| 


SUBMARINE CABLES. WHE OF EVERY FOR 


AND ANY OTHER ELECTRICAL WORK. 
‘Navy, Government Telegraphs, and the Principal Railways, Electric Light 


GUARANTEED. | 


Used by the Mklandend Great Northern Railways, London Brighton & S. Coast Ry., 
Gas Light and Coke Co,,: Marquess of Salisbury, Houses of Parliament, &c. 


PRIVATE. LINES FIXED AND MAINTAINED. 
LIMITED 


: (Under License from H.M. Postmaster General), 


BUCKLERSBURY. LONDON, E.C. te 


INSTALLATIONS FIXED. 


PURPOSES, 
% 
«À 
: 
' 


PRIVATE EXCHANGE SYSTEMS AND 


SPECIAL TELEPHONES For -SPÉCIAL 
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TEISGRAPHIO JOURNAL AND... 


x 27, 1888.) | ELEOTRICAL REVIEW. 
oe G. STATTER & CO., Ltd., Alliance Engineering Works, WEST DRAYTON, near LONDON. 


LONDON OFFICE FINSBURY PAVEMENT, E.C. 


best manner possible, and pee À materials. The :Statter Constant Current arene’ Des = 


NOTE TO CONTRACTORS.- —Mesers. Statter do not tender for Wiritig jobs. 
RONALD A. BOOTTS EZARDENED INDIA-RUZ 4 | 
For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK. HIGH 


| his Varhish is a first-class Insulator, Whep dry it te not ty matstare, steam ofl): ie 


PATENT 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


Because of their Great Economy in Fuel, Safety from 
Rrploeion, wet petnolpally thetr Entire 


Works 5:-KILBOWIE, near. GLASGOW. 


Head Office for Europe —107, HOPE STREET, GLASGOW. 


_ London Office :—114, NEWGATE STREET, E.(. | | Paris Office :—20, BOULEY ARD VOLTAIRE. (is; 
_ ‘Manchester Office:—8, VICTORIA BUILDINGS. Colonial Office :—8, SPRING ST., SYDNEY, ¥.S.W. 


À HIGHEST AWARDS AT ALL 
RECENT EXHIBITIONS. 


400,000 HP. inuse. 


THE ‘COMPOUND “ROBEY” ENGINE. : 


These COMPOUND “ROBEY” ENGINES work with a. consumption 
_ Of less than 2 Ibs. of Welsh Coal per H.P. per hour when © 
_ developing 23 times their nominal power. + me 


“LONDON ” DYNAMOS for all parposes. All sises ready for im delivery. Made hy special machinery in ! 
than other, ther English or American. com- 


bavi ly, éc., 
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| Who own al the Patents under which ind Reonomies! Btoege Batteries can be mad | 


Thooo Cells ae 0 arranged thet internal short-cirouiting is impossible, while the efficiency and capacity # 


GREAT WINCHESTER STREET, E. * À 
LONDON.” | 


__ELECTRICAL REVIEW. 


xiv [JULY 


THESE ARE MANUFACTURED | SOLELY 


FLECTRIGAL POWER STORAGE 


COMPANY, LIMITHD. 


Six years’ experience ‘in manufacturing hes 
resulted in the production of an article 


THE EP. S. COMPANY NOW ISSUES CELLS OF TS LATEST (1888) TYPE OM | 


are considerably 


SPECIAL MODIFICATIONS OF 1888 TYPE FOR oni LIGHTING. 


EW IMPROVED TYPE FOR TRACTION IN MOTIVE POWER. 


THE EP. 8. AUTOMATIC SYSTEM FOR THE PUBLIC SUPPLY. 
‘OF SLEOTRICITE FROM STORAGE BATTERIES. 


A PAMPHLET on this subject, containing fall will 
Free ly Post on application at the Company's Office. 2 | 


LIBBRAL TERMS TO THE TRADE. | | 


For Pris, Particulars and Copies of Testimonials (Free), ‘apply to the . 


/MSTABLISHED 1882. 
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LONDON OFFICES, SHOW ROOMS AND STORES :—MARSHALL'S BUILDINGS, 79, FARRINGDON ROAD EO. 


REVIEW. 


LI 


Ar: 


Chapel Field Works, ARDWIOCK, MANCHESTER. 


| WARDHOUSES: 
2,4 & 6, New Brown Street, MANCHESTER. | 20, Rue des Marais, PARIS. 


14, Aldermanbury Avenue, LONDON. | 14, Place Sainte Gudule, BRUSSELS. 
67, Miller Street, GLASGOW. 29, Kl HAMBURG 


Sheets, Rods, or Tubes. Seperate, Median fer Panton — 


Currents, Cylinders and Plates. rie 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &c. 


INDIA-RUBBBR 
Ball Valves, Buffers, Door Mats. «vent 


Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. 
Tyres, and all descriptions of India-Rubber Goods. | 


PRICH LISTS ON  APPLIOATION. 


. BRITANNIA IRON WORKS, ‘GAINSBOROUGH. 


COMPOUND STATIONARY ENGINE AND 


WITH PATENT AUTOMATIC EXPAN On VALVE 


Enter] New Catalogues, with Reduced Prices, free on application. c= 
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ADVANTAGES OF ASBESTOLINE. 


ASBESTOLINE is the most efficient Lubricant for all bearings. 

ASBESTOLINE is the cheapest Lubricant. 

ASBESTOLINE saves from 50 to 90 per cent, of the-Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 

’ KSBESTOLINE is the safest Lubricant from Ignition. 

 ASBESTOLINE has beaten all other Lubricants in trials. ; | 
:ASBESTOLINE is applicable in and out-doors in every climate. , 


GONSISTENCY OF ASBESTOLINE. 
ESTO to meet circumstances, is in four cater F C, is f climates Se 
hinery, in and out-door, in this country. ASBESTOLINE, CC, is ee for use on calenders, 
ASBESTOLISE, a little more fable | bearings are steam 


| Supplied in 


| IMPORTANT To EXPORT of“ Asbestoline” equals 2 gallons of Oil | 


consequently the saving tn fretyht ts very considerable. Liberal Terms are conceded to Export Merchants.’ 


‘Below willbe found instations of the mide of fting Lubriator for Asbostoline to bearings. rai 
Lubricators supplied for Asbestoline, and the manner of fitting, “Énn Se ae 


Showing Sect'on of Lubricator fitted to 
ordinary Bearing. 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY, | 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE were submitted to Otto Hehner, me : 


mans ho ASBESTOLINE to be the.safest as well as the best lubricant for all purposes :— 


11, Billiter yen 6: London, meters, and that uently no friction obtainable in 
ion dvd Srd May, 1888. sary run of machinery is cape ble of developing 
Ihave subjected a sample of Hell’s Asbestoline taken from the from it. 


stores of Messrs. J. Bell and Bon, in Southwark Street, to a number "Bell's Ashestoline is as absolutely safe a lubricant : os an bi 7 


of testa, in order to ascertain whether its use in Mills or Factories desired or obtainable. In the case of fire 


might contribute to the danger cause it does not assist the conflagration, and it is q i nea 
I found that Abestoline SFenites ss with the gr of leading ta spontaneous combustion, either by 
pr aenen À ue Lu ht into contact with flame ; that wood | contact with inflammable 


material. i 
From the physical nature of Asbestoline its use is of 


wi aw dimeatt than by itself, that its flashi int is so ect] a and free from waste. 


lies beyond the range of Mere Thermo- OTTO HEHNER, Public Analy 


BELL'S ASBESTOS COMPANY, LIMITED) 


ALUSTRATED PROEDCATALOQUE, TESTINOMALS BY LEAIO FI, FEE ON APPLATION. 
Depots : MANCHESTER : LIVERPOOL: 2, Strand Str, dus 


| | (JuLy 27, 168877 
> REGISTERED. | my 
| 
| 
AU hega are labelled as above. | 
2 
in the numerous cases of special difficulty in which the best olls are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Wool | : 
and other Textile Manufactories. In Corn Mills it hes proved invaluable on the roller and other moderna machines. In Saw Mills, on machines going up to £600 revolutions : 
per minute, its work has never been approached by any other labricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success 
of Asbesteline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication 
has-not received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and support. £ , 
-Tei- VAT: à y = é 27” a 20 a" wilt 
| 
| —# | | | 
; | 


Price 2655. per Cwt. Second Quality, 15s. per Out, 


4 
a € q 2? 


For Boilers and. Bteani Pipes. 


1 à s à 
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ASBESTOS 


remove Snorstaton from Steam Bolas of Wats 


"A shows Boller Plates when incrasted. B shows Fate wien Wy th 

The action of this ESERV ATIVE, by absorbing the free- 

bottom in a loose powder, is easily swept out. By 
thus avoiding the great which 

ake from incrustation. to effect its purpose ) most 

repays higher price we charge Sor rid, which in the of many other wabecs, 

Price s, per Gallon. Second Quality, 2s. 6d. per Gallon—guaranteed #8 en 
QUANTITY REQUIRED.—Quarter-pint weekly per H.P. where 


Ver 


SOUTHWARK ST, LONDON, 


CARDIFF: 46, James St. Bute Docks. BIRMINGHAM: 1,dohn Bright St HOLL: Hamber Dock Basia. | 
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| It is essential in a covering that it shall not only be à non-conductor, but a substance free from whatever injure MOD and. 
of a nature which will énable it to adhere well for years. de 
expansion and contraction, the Phis ‘Compésitibé dally applied rte | 
| Fiat Bottoms, and its adhesive properties enable it to keep so surfaces without bande or eux for holding 
to Save its. ia a few wa ican be ¢ L. 
again with a little fresh. In all ts it is s0 superior as to be infinitely cl À posttio sold at caf is pen à. 
We would paint ous thas éry-ia bag, vill timed riac oF ares | 
| out wet in cask. is chowe tha J of | be ! 
For Export about one- cost of f t is saved as with Comppelt t out 
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Waller Dvinion Magact Bell 


ae ded. 


RICHARD JOHNSON & 
Aan TENT LW. MANCHESTER. 


PATENT. OFFICE. TRLEGRAPH AMD TH TELEPHONE = 
. GARDNER, | ae 


166, FLEET STREET. 


Price Lists on application to 


Wm. M. ‘FOXCROFT 


to th las W. on 


THE STANHOPE . 


| 
| 
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Prices from 24 


PER INSTRUMENT. 


Gentractors to Der Gaveremenka & Companies 


BEST RAFINHD THLEPHOND WIRM. 
GALVANISED ‘TELEGRAPH WIRE. 


100 Ib. COILS. HIGH CONDUCTIVITY. 
. SPECIALITY:-TELEGRAPH WIRE, TO TO ALL SPECIFICATIONS. 


i 


GALV 


| 
| 
| PAGE À 
and Guard Communication in Railway Trains ... 100: &o.:— | 
Byatt Stady of Dynamo Machines ( @lobe pa | | 
' (illustrated) CET] eee eee eee eee 113 ‘Northern Telephone 
ë illustrated ee eee eee ’ a x 
Sims and Jefferies ( =" 117 Cube igs 
À Practical Notes concerning Storage Batteries (continued) nd Power Co. ... 188 
— on a Cable Company ..._ Abstracts of Published Specifications «. 188 
$ Ur ual Capacities ere eee “KR 184 
SARDNE 
a LONDON. STAFFORD & EAVES, 
Mesars. Rosunreon, Bacoman & Co. Mannfactuvere of ths. | - 
| Vanes ponsticn with Transmission ere 
= 84 4n. Vall Patent (4 years | 
s« S16 16e. 1535 
\ Lines orected under Licence from | \ : 
à H.M. Postmaster-General. — | 
Telegraph an Telepnone Case Hantiactuper 
i | 36, PEROIVAL STREET ANS 9, SMITH STREET, 
. 
. CLERKENWELL, KDO@NDON, E.C. | 
ME € PRISS MEDALS, LONDON, en; PARIS, 18 
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_WARBURTON AND CROSSLEY’S RELAY. 


HALIFAX, | 


des, 
SOLE MANUFACTURERS UNDER LICENCE 


(as Larguty by th 


THE BLAKEY-EMMOTT DYNAMO. 


EDMONDGON'S CALOULATING MACHINE, 


[An ast 


SEMAPHORE AND LIGHT REPEATERS | 
"ELECTRIC BELLS AND INDICATORS: 


CARBONS. 
THE BARNSLEY CARBON CO, 


Manufacturers of 


PORE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES 


OF EVERY DESCRIPTION. 
WORESI-BARNSLEY. 


Lonson Aacuor à Stones —THE GLOBE ELEGTRIOAL & ENGINEERING 00., | 


7, Canransr Srausr, Broapwar, 


| THORPE 


THROBALD’S ROAD, 

| GAS POWER WORKS: 

| 


à 


CASTINGS 1 IN BRASS, GUN METAL 


And PHOSPHOR BRONZE. 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 


MACHINE CASTINGS. | 
MANUFACTURERS OF 


Brass, Gan Metal and Phosphor Bronse in ingots, 


METAL. 
DEALERS IN ALL KINDS OF OLD MBTALS.- 


JOHN & JOSEPH HUGHES, 


. ALBION METAL WORKS, 


WOODCOCK STREET, BIRMINGHAM. 


ELECTRIC WIRES. | 


Insulated Wire and Cables 
of every description for . 
Electrica] Instruments, 


UNITED ELECTRIC WIRE Co. | 


14a, Clerkenwell Green, London, E.C. 


store | 


SWITOH BLO 


SOLE MAKERS- 
STANLEY DA: 


THE BERESTEIN ELEC ELECTRIC LAN? 60, | 


entry re om the of thr compost 


ts 


Tubes-for Electric Wires, . 

PLAIN AND COLOURED ROSES | 
GLASS LEOLANCHE JARS 
POROUS AND STONEWARE w 


y 
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| 
| 
' 
& BATTERIES OF ALL DE Be | 
| | Single Needle, Block and Morse Instrument, ‘ 
| 
Silver Medal, Inventions Exhibition. : : 
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J. STIFF. & SONS | 
9 
- 
| Dyaamo Machines, Electris € % 
Bells, Telephones, Electric 
ct: | 
RSULALC wal we 


(OR MALE BY ALL AND SUPPLY COMPANIES, 
Mauafactured only by 


THE VITRITE WORKS, 


GOW TEAMS), GATESHEAD. 


atthe 
International 

Inventions 

Exhibition, 
London, 1885. 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N.W. 


À Moon for Locomotives, Tramears, Launches, Lift Cranes, &o., wound to any tension, suitable for 
‘PUMPING, IN MINES, 


HAULING 


and WINDING 


COLLIERIES _ 
and TRONWORES. 


Special attention in fitting up Factories with Electric Power, and quotations given for Electrical 


Transmission of Power for all Industrial purposes. 


MACHINES MADH FOR SPHOIALLY SLOW SPHHD. 


. 


ELEOTRIO LIGHT. 


W. T. HENLEYS TELEGRAPH WORKS 


COMPANY, LIMITED. 
Martin's lake, Londen BO. 


Wlaunfacturers of 


DYNAMO WIRE, 
Silk Covered Wire, 


AND 


corps, 


ELECTRIC LIGHT CABLES.| ‘à 


THE ‘TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW AUPPLEMENT. 
| PATENTED. | | 
| | This new and improved form of Lamp Holder is specially designed to overcome + | Ow Pee HOLDER. 
| - | the strain on the Vitrite portion ; the brass socket, w is screwed on the electrolier, | 
4 or pipe, bearing all the weight of lamp and shade, which cannot in any event fall or | 
5 E 4 become detached from the metal supports. It will be noticed that the device for | 
| improvements are in hand which will tend to cheapen our te specialities. 
| CD 
| | : à 
QU | =  Telegrams: 
+ | 4 a Telephone No, 7585, 
| Full Particulars 
| 
| 
- 
| 
. SUBMARINE CABLES, 
Go Zo =FLEXIBLS | 


vi TE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


SPECIAL VOLTMETERI} 


FOR TESTING ACCUMULATORS AND OTHER BATTERIES. GUARANTEED CORRECT. | # 
DIVIDED TO | DIVIDED | 
_ TENTHS OF A VOLT. TENTHS OF A VOLT, ig 
NO PERMANENT MAGNETS USED. 
Sise 4 inches by 8 inches by 2} inches. 


PRICE £2 2s. Solid Leather Case and Sling Strap, 10s. each extra , 


MR. W. H. PREECE WRITES :— 

Wimbledon, 2nd February, 1888. 

i auf ter It is now in regular use | 

in my battery room and proves to be of great service. No mere ondes 
should be without one. | 


PATHNTHD). 


Can be wired from the Front without : 
being taken to pieces, and having no | 
brittle parts i is not liable to sas 2” 


LOOP AND CAPPED LAMPS. 


THE WALSALL SWITCH 
ATTACHED TO HOLDER. 


THE “WALSALZ.I." SU 


AS SEHOWN IN ABOVE SEBTCE.) 


WALSALL 


| 
- 
(Signed) W. H. PREECE. 
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JOSEPE BOURNE & SON, 


STONEWARE TELEGRAPHIO INSULATORS AND BATTERY. JARS. 


Beonomy, and Durability combined. 


Works: DENBY 


For Thirty years these manufactures have been celebrated for a high 


Makers of Mr. ‘Slater Lewis’ Patent Self-Binding 
London OMee: 6, BEATIO 


of vitrefaction combined with 
degree great 
Prise Medal, Perte 


DERBY 
HUSTON ROAD, 


ELRoTRicaL Wonxs, 
Jacxeon Roan, Loxpon N. 
To HOLLOWAT STATION, 


sDSFORTE 


| MUDFORD, À RAILWAY.) | 
Lil THE MIDLAND ELECTRIC WIRE 00, 
LEICESTER. 


COVERED WIRES OF ALL DESCRIPTIONS | 


DYNAHO MACHINES, TELEPHONES, £0, 
Fancy Covered and Braided Cables and Wirss. 


ELECTRIC LIGHT LEADS 
SILK AND COTTON COVERED WIRES. 


“EOLIPSE ” ELECTRICAL 


CASE WORKS, 
5, PHŒNIX PLACE, 
COLDBATH FIELDS, LONDOS, W.0., 


MANUFACTURERS OF 


| A Every description of Cases 


BY MACHINERY 


TELEGRAPH, TELEPHONE, AUTOMATIC 


And Electrical Instrument Makers. 


CONSOLIDATED TELEPHONE 


CONSTRUCTION & MAINTENANCE CO., LD., 


— ture of Telephones and Transmitters in the 
United Kingdom under the Patents held by 


DE PURCHASE A PLOT OF LAND FOR 


W. MAOEKIH, 


ARTHUR B. GILL & CO. 


DYNAMO ‘MACHINES, 
Electric Light Iittings of every description, 
SETS OF LIGHTING PLANT. 


post tres, on application. — 
Manager. 


The Birkbeck Building Society's Receipts. execed 


How To PURCHASE A HOUSE FOR TWO 


VULCANITE. 


‘MANUFACTURED BY 


| THE NORTH BRITISH RUBBER co. LIMITED, 


Edinburgh; London, 57, Moorgate St. ; Manchester, 6, Charlotte St. ; 


SCOTT, 


ELECTRICAL ENGINEERS, 


Manufacturers ot Patented 


GOTHIC WORKS, KING ST., 
WORWICH. 


Heed ‘Yard 20, | 
IMPROVED, GRAMME, MACHINES 
— | Are Lampe, Switches and all deseriptions of Light Fittings. — 


4, Bombay Street, Bermondsey, London, BE. 


| 


* 


M ACHES | 


| Estimates given for Lighting Tours, } 


| 
= j 
a J 
MANUFACTURERS OF 
LISTS ON APP LIBERAL TRADE TERMS. | | 
ne): N LICATION. 1006 
ESTABLISHED 1861. 
Bie BEOE BA HNK.=— “if. 
Southampton Buildings, Chancery Lane. 
THREE CENT. L RE où DEPOSITE \ demandé 
minimum 
Phe £ 
writt 
D 
71e 
4 
4 
| | i 
HOLD LAND SOCIETY apply at the Ofles of the BIEKBEC : 
The BIRKBECH fall | 
j 
+ 
: Rods, Tubes, Cells, &c., for Electrical Pu 
= 
Af, \ 
| ; ! Ls 7 bie Who are the Sole Licensees for the mauufac- 
A | - 
3 the United Telephone Co. 2078 
KA 3 
yw! 
. 
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: 
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BEST WIRE 


GAS ENGINE 
DYNAMO COMBINED 


| Street. ANDREW CO. REDDISH. STOCKPORT. 


Pee 


| | 
Patent C} CASTINGS, Mitatsikim || 
“Phosphor Bronze Bronze and Silicium Copper | 
PHOSENOR | | 
Rods; Sheets, dc. Bearings, Bushes, and High | | 
| and other wearing parts À Telegraph Lines and ether 
| | ; HP. | | | | 
ys a: | | 
/ Nowcesthet . 
6, Todd Street. | | 


“pas” PATENT PORCELAIN SWITCHES, 
POSITIVE “ON” s BREAK, 


SEVERAL SIZES, PATTERNS, AND COLOURS MADE. 
Variety of Porcelain Out-Outs also Stocked, 


DORMAN & SMITH, 


INDEX TO “ADVERTISEMENTS. 


‘ 


announcements are ordered for a seriss, are entered under this 
{ ‘Drake & ooo coe ee 
Power | Co. bee 26 coe eee 
+ 
Are Lampe. iy}: 
Johnson & Phillips — 
Statter & Co. eee eee 25 12 
Aactioneers uers (Mechanical 
Batteries. 
India-rubber, G.P. & Tel. Wks.Co. 32 eed a 
Johnson & i eee | eee 
Telegraph Mfg … 16 | 
~ 
Price, Sons & Cu., ses eee 21 
Shepperd, Alar ‘ ten & Madeley 21 23 10 
Hebt Bros. one 12 
& 25 |. 10 
17 nes for Mlectric | 
J. Fowler & Co. … 14 
Ransomes, Sims & Jefferies ... 15 
7 Robey & Co. 25 
8 Shirlaw & Co. eee ecco e ee 24 
Gas ese 8 
4 | Fire Insurance. : | 7 
8 Phœnix Fire Office CCE eee 8 
Glass Manafacturers. 
21 A. & RB. 
coe eee 18 ‘ 
11 A: Brash Corp. coe ce 
ss jo: United E. L. Co. 
Rankin ennedy ee ose eee 
17 Sunbeam Co. 
5 Woodhouse & FA coe 23 
7 bber. 
8 Pirelli & 


_ Telegraph Mfg. Co. 
and Cantractors. | Lubricants. 
… 12 bert & Co. 
W. Willcox & Co. eee 
& Cockburn & Day ‘eee eco 
22 Fowler Lancaster & Co. ...  ..… 18 
9 General Electric Co. _... . 18 
206 J. T. Gent & Co. CT) 8 
eee 7 eee eee 7 12 
Co.32 eve 8 
Reid Bros. eee ooo | 28 | | Company ids . 6 4 27 


relating to Situations, Articles for Bale and Wanted, de de, appear on Page 17 (middle pepe.) 


CROMPTON & Co. LIMITED, : SEE PAGE 22 
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| a BRAZENOSE 
a. G. Sta tte: & Co. ee ecco 25 3 Bourne & Son ee eee ee 7 | W. T. Glover & Co. 20e oe 3 
| Ebonite. Price, Sons & Co. W.T.E s Teleg. Works Co. 6 
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‘DAVEY, PAXMAN & OO. Engineers, COLCHESTER. 


FARADAY 


ELECTRIC LIGHT FITTINGS, 
_ ARTISTIC,” | 
“ELECTRICAL,” 
Works & Berners St., London, w 


i ? 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 


LIMITED. . 


Manufacturers of Incandescent Electric Lamps, from 1 C.P. to 1,000 C.P., Swan's Miners’ lam. 


ELECTRICAL FITTINGS 


Contracts made for Electric Light Installations ; amongst 
- Clubs, National "Peovinelal Bank, LRA. Duc d’Aumale’s house, and Steam Vessels. 


OF EVERY KIND MADE TO ORDER. 


FACTORY: PONDERS BND, MIDDLHSEX 


. For Prices, Estimates and Particulars apply to 


THE SECRETARY, 13, Albert Mansions, Victoria : Street, 8. W. 


Devote special attention to 


à 


Lonpon Orricz: 159, QUEEN VICTORIA STREET, E.C. aus 


INTERLOCKING THE LOCK AND BLOCK. 


Road, KILBURN, LONDON, | 


SAXBY & FARMER, Railway Signal 
Manufacturers of Railway Signals, Cabins, Interlocking Levers, Bleck Instruments, end Signal 


THE ANGLO-AMEHRICAN 


BRUSH ELECTRIC LIGHT 


LIMITED. 


MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
TRANSFORMERS. MOTORS. 

BRUSH DYNAMOS AND ARC LAMPS. 

VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESOCENCE SYSTEMS. 


The Corporation ore Peu to carry out installations on the Purchase-Hire Sytem, nd md br 
the supply of plant for temporary lighting. 
FULL PARTICULARS ON APPLICATION TO THE SECRETARY, 


112 BELVEDERE ROAD, ‘LAMBETH 


their latest are the Athensum and National Libera? 


ad | PAXMAN & Co., Engineers, COLCHESTER, | 
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| 
Horizontal High Pressure Coupled Compound 
Engine. 12 to 100 H.P. nom. . 
& Co. were to 
provide motive power for driving 
the Electrical Machinery at the Italien | 
Exhibition now open, and several of | 
their Engines and Boilers may be sea | 
at work every evening in the Electric 
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| Solely 


Street, Finsbary, London, EC. 
COCKBURN’S AND THOMAS’S 
PATENT SWITOBES, 
ELECTRICAL APPARATUS AND APPLIANCES. 
yy Price Lists on application. — 
FUSES FROM 1s. PER DOZEN. 


a. 


wo RUBBER, GUTTA PERCHA, WORKS 


COMPANY, LIMITHD. 


Offices : CANNON ‘STREET, LONDON, 


_ MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, 


Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 


VOLT AN D AMPERE “METERS. 
| CONTRACTORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF VERT DESCRIPTION 


DCANDESCENT LIGET INSTALLATIONS FOR HOUSES, OR Ton 


DSTIMATES ON APPLICATION. 


Works: SILVERTOWN, LONDON, E.- 


THE | 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
manufacturers of 


COVERED WIRES CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS. ELECTRIC LIGHTING, 


PELL AND  THLHPHONEH.. WORK, &O.m 


| 
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ELECTRIC APPARATUS COMPANY, 


[er ci THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
LAMPEHOLDERS, 

FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 
4, CHARING CROSS, S.W. "Works: ARNOLD ROAD, BOW, E. 


BURBEY WILLIAMSON, Bieetrical Engineers and. Ÿ 
BALMORAL BUILDINGS, 91, QUEEN VICTORIA STREET, E.C. Telegrams: “Installation,” London, ‘ig 


IALITIES 


FELL AND WILDING, PATENT AGENTS, 


patent cases conducted, opinions technical designs | 
1 QUHEN VIOTORIA STSENT “LONDON. B.C. 


RAMSDEN, CAMM & CO. 


BRIGHOUSH. YORESHIRA, 
Brow and Ateel Wire Drawers and Galvarisers. 


TELEGRAPH, TELEPHONE AND CABLE WIRE, | 
RAC?  Contracters to IL. the Indian and Colonial Governments and leading Railway Companies | 
LONDON OFFICE: 72. KING WILLIAM STREET. E.C. 


ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &. | 


IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, &. 


we 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction ef prioes. 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE 
Price List of Chemical Apparatus with 650 Illustrations, post free eight stamps. | 
TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


| 
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REGISTERED, 
| ELECTRICAL PATENTS.—A SPECIALITY. 
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THE GENERAL ELECTRIC CO. 


@. BINSWANGER CO.) 
Manufacturers. and Suppliers of all Glectvic Light Fittings and Material, 


5, GREAT ST. THOMAS APOSTLE, LONDON, EC. 


Telegrams: ‘“ELECTRIOITY.” Telephone No. 1887. 


DR. ARON’S ELECTRICITY METERS, 
The only reliable meters for constant and alternating currents (See Chtslegus, page 62). 
SPECIAL TERMS TO CENTRAL STATIONS. 


APOSTLE CARBONS (225) 


ONE pen 1,000 Fer 
1 WRITE FOR TRADE TERMS AND SAMPLES. 


| 


( - 


WRITE FOR CATALOGUE, THIRD sare OF ON. FOURTH EDITION IN PRINT. 


THE GENERAL ELECTRIC CO. 


| MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 


5 , Great St. Thomas Apostle, LONDON, E.C. 


“ ELECTRICITY.” Telephone No. 1887. 2237 


| xiii 
| /À . | | 
 SWITOHBOARDS, CUT-OUTS, GABLES, . 
|  SWITOHES, AMMETERS, WIRES, | 
LAMPS, EBONITE, ELECTRICAL SUNDRIES. | 
a 
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| 
| | 
| | 
14 OF Qu | 
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s | Conic. Office. Iced Conic. ‘Enamel Iron. 
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JOHN FOWLER & CO. (LEEDS), LIMITED: 


ENGINEERS, LEEDS, ENGLAND. 


PATENT, | 


\NSNLAT\ON . 
LOW CAP 
WO CROSS-TALK. 


AFFECTED BY 


Specially suitable for every description of | 


UN DERGROUND WORK. 


e® e e e * 


Engines 


FITTED WITH 


FIRST PRIZES 
and | 
GOLD MEDALS, 


- 
—— 
= 
- 
- 


Paris, 1878 ; 

É Sydney, 1880; 
Calcutta, 1884 ; 
London, 1885 ; 


COMPOUND AND DOUBLE CYLINDER Saltaire. 1887, ACTION AND PORTABLE 
SEMI-FIXED ENGINES AND DYNAMOS COMBINED. 


Fitted with Hartnell's latest Patent Automatic all 


JOHN FOWLER CO. (LEEDS), LIMITED, LEEDS, ENG 


| 
4 
| ( 
TATHAMS QVERE D 
| \\ AND 
WEEE s. A 
| | ® | 
| | WRITE | \ & «@ 
| SAMPLES 10-Wire Telegraph. | 
PRICES. à | | | 
| | 
4 À, \ 
@ eee | | 
CBB | - 
| Gz @%%e | | 
| Se | (| 
| | 104-Wire Anti-Induc 
Electric Light. | 64-Wire Anti-Induction Telephone. | tion Telephone. 
ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. 
PTE \ | 
( ATV “= 
- Compound Horizontal Engines 
—— LOCOMOTIVE BOILERS. Hartnell’s Patent Automatic 
Hartnell's Patent Govenors. For Electric Light Stations. [eee pansion eek. 
- | | 
| 
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1888.) THE TELEGRAPHIC AND ELECTRICAL SUPPLEMENT. 


International Exhibition, Glasgow, Stand No. 497, Machinery Department. 


RANKIN KRENNEDY, 


WOODSIDE ELECTRIC WORKS, 141, SOUTH WOODSIDE ROAD, KELVINBRIDGE, GLASGOW, 


(Telegraphic Address: INCANDESCENT,” GLASGOW. 


Lam now prepared to supply superior INCANDESCENT LAMPS of any OP. or 


voltage free of royalty. 


“SUNSHINE” INCANDESCENT LAMPS 


From 300 C.P. to 2,000 C.P. To replace Arc Lampe. Require no attention. 


ELECTRIC LIGHT ENGINES, DYNAMOS, TRANSFORMERS 


PRICES AND PARTICULARS ON APPLICATION. ae + : 


SIMS JEFFERIES, 
& 9, Gracechurch St., ( pras | 


v.. 


p ENGINES OF ALL KINDS. 4 cya 


ITALIAN 


LIGHTED ENTIRELY ON THE 


THOMSON-HOUSTON 


LAING, WHARTON DOWN, 


82, NEW BOND STREET, LONDON, 


ENQUIRIES INVITED FROM ENERGETIC MEN OF LOCAL INFLUENCE. 
| ESTIMATES FREE 
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THE TELEGRAPHIC JUURREL AND 


FELEFUONE: 108. TRLEGRAMS: ©InDs0ns,” LONDON. 


“WHEATLEY KIRK, PRICE & GOULTY, 
ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, 
2, QUEEN VICTORIA STREET, LONDON, EC. 
And Albert Square, MANCHESTER. 1819 


“HLEOTRIOAL PLANT” 


For every description of New and Secondhand 


ACTRIAL APPARATUS, PLANT AND INSTRUMENTS, 


Ready for immediate delivery, consult 


“Glectrical plant,” 


Published Monthly, Post Free, 6d. 


“INDICES" LONDON. Telephone: 1988. we | M 


FOR SALE], CHEAP. 
COMPOUND UNDER-TYPE ENGINE AND BOILER, 


én excellent condition. 


8 H.-P. SEMI- PORTABLE BOILER, 
6 H-P. PORTABLE ENGINE AND BOILER, 


By Clayton & Shuttleworth. (ALL IN LONDON:. 


ALSO ELECTRIC LIGHT | CABLE, 


NEW AND SECON 
INSULATORS, rOR ! om HIRD. 


WHEATLEY KIRK. PRICE, & GOULTY, 


52, QUEEN VICTORIA ST, LONDON, EC. ss 


18, St. JOHN’S SQUARE, CLERKENWELL, 
2.0. 


COMMISSION ROOM 
SALE OF DYNAMOS & RIBCTRICAL G00DS 


ww. 
Is prepared to receive Dynamos and other 
Electrical Goods for Sale on Commission, and 
can at a few minutes’ notice put any machine 
down and run it to show sidi purchaser 
its output. 


A LARGE QUANTITY OF GABLES, SEVERAL DYNAMOS, AND VARIOUS 


ELECTRICAL 00008 M STOOK | Boel, Te 


: faut and loose pallsy, and other apparatus, also about 36 feet 


VULCANITE. 


HARBURG IND1A-RUBBER COMB COMPARY. 
London Warehouse: F. WINTER, | 
188, LONDON WALL WOOD STREET, E.C. 


EBONITE. 


 CHBAP PREPAID ADYERTISEMENTS 
Relating te Sifvations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Eachange. 


‘Three Lines and Under (34 words) ... .. 98. 64. 
For Every Additional Line (8 words) ... ... Os. 6d. 
Three consecutive Insertions for the Price for Two. 


@e* This Scale does not apply to. Trade Advertisements, terms for which 
can be had on application. 


ITUATION WANTED AS JUNIOR DRAUGHTSMAN.— 
Apply “J. D. L.,” 81, Clifton Road, Aston, Birmingham. se 


LECTRICAL REVIEW 


A® of six years’ practical 
| desires an y to “3.8 À Granville Park, 
Blackheath — 


in 
to G. Binswanaze & Co., 5, Gt. St, Thomas Apostle, E.C. 940 


HIGH-CLASS ENGINEERING FIRMS.--Messrs. Shi 
Brothers of 


uire the 
com # arc 
incandescent À » motors, storage and. other 
appliances, all of which are far ahead 
of an at t ‘in the ligh market, proof of 
which will be given by ne a teste. No ae? except 


scale.—For fu to Me 8 
ANTED.—New or second-hand Projector with for 100 


AND Davies, Hyde. 


_ Self-W and 8 Clock Com 
amber of Eleetric 

These being 

y to the Manaczn, 52 


R SALE.—No. 8 Phœnix Patent Dynamo compound-wound, 
or will 52 accumulators in two halves, vith flywheel, 


ELECTRICIANS.—Compound “Robey” 
Works, Lincoln. 


ECOND-HAND MILLING MACHINE, also small ego 
drilling machine, suitable for electricians and other mechanics. 
—Apply BRITANNIA À + 100, Houndsditch, London, makers of 


ee STRUCTIONS FOR THE LAYING AND JOINTING 
‘ OF UNDERGROUND ELECTRIC CABLES.” — Pro- 

Tiustrated.—Translated from the French of Dr. Francois 
The Kixeric — Co., 26, Norfolk Street, . 


i 
CECTRICAL REVIEW SUPPLEMENT. xvii 
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ANTED, an Assistant Electrician, accustomed to general 
mployment to a goot pied» giving references, full 
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Shelton House, Littlehampton, Sussex. 2596 
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xviii ‘FRE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. [Augast 3, 4 a 
WEW PATENT MACHINE FOR 


DIVIDING, ROUTING, FORMING, &c., 
In the matter of the Companies Acts, 1862 and 1867, |. mOR INSTRUMENT MAKHRS, ta 
and in the matter of the Union Electrical Power 


and Light Company, Limited. | T. S. & W. TAYLOR, Leicester, | 


before the 30th of Angurt, 1868, o send their names and 
addresses, and the their debts or claims, and the Dettes work done by 
names and addresses of their + (if an Harrington mach licab other purposes, 
Evans Broad, of No. 1, Walbrook, in the City of London, the as Dividing, Routing, Forming, &c. | 


, are by their solicitors AS SUPPLIED 10 1M. POSTAL TELEGRAPH ere 


IN THE HIGH COURT OF JUSTICE, CHANCERY DIVISION, MR. JUSTICE CHITTY. 


FROME LOCAL BOARD, SOMERSET. | 


To Gas Companies and Others. ALTERNATING CURRENTS 


Se eee light or the lowest or , | 


22, PATHRNOSTER ROW 


Just Published, Crown 8vo., 5e., Cloth (Post Free). 


A PRACTICAL HANDBOOK SWITCHES. 


On the Deposition of Copper, Silver, Nickel, Gold, Aluminium, 
Brass, Platinum, &c., &c.; with Descriptions of the Chemicals, 
Materials, Batteries and Dynamo Machines used in the Art. |. LIBERAL DISCOUNT TO TRADE. 
By J. W. URQUHART, C. E., F. H. ROYCE & Co, Blake St., Hulme, Manchester. 
Author of “ Electric Light,” &c. : | = | | 
SECOND EDITION, REVISED, WITH ADDITIONS, 
OPINIONS OF THE PRESS. 


“ It should be considered by all platers who aim at doing good work.” —Engineer. 
“ An excellent practical manual.”—Ængineering. 


“This book will show any person how to become an expert in electro- deposition.” jRB 


“A large amount of valuable information.—7eleg 
Pesallarty acceptable to those who do their own electro-plating.”— Watchmaker 
Crosby Lockwood & Son, 7, Stationers’ Hall Court, London, E.C. 16th YEAR. | 
) ' | 6 BOULEVARD DE STRASBOURG, PARIS 
Sisteen Pages, Half-Monthly, Illustrated. 
ads" ee - __ | SUBSCRIPTION: Gs. Yearly, 8s. 6d. Half-Yearly, Post Free 
INDINGS AND CASES.—Subscribers and others can’ have 
their half-yearly numbers bound han in Black | Contains the Catalogue of French Patents. Details gratis the 
Cloth at the rate of Se. 6d. per volume. Cases for binding are | New Inventions of its Subscribers. Review for Inventors, | 
also supplied at 2s. 6d. each.—22, Row, Lonpon. Manufacturers and Capitalists. Postage Stampetaken. 


DUST PROOF, PERFECT LIGHT, EASILY HANDLED, NO LOOSE SCREWS, 


The Globe has an Elastic Metallic Connection with the Cover, 
NO METALLIC RIM TO OBSTRUCT THE LIGHT. 
THE GLOBES CAN BE SUPPLIED PERFECTLY WATERTIGHT. 


FOWLER, LANCASTER & go. 


Electrical Engineers, Manufacturers of all Fttings for Blecrical and Telegraphic Coatraciors, 


BIRMINGHAM. 
SOLE MANUFACTURERS. A SAMPLE GLOBE WILL BE SENT ON APPROVAL. | sus 


| 
| 
| 
INKLATER & CO., wf Clerk. [| 
2, Bond Court, London, E.C. 1 
(Official Liquidator’s Solicitors.) | 
| 
| 
| 
| 
; 
taneously. og 


Used by the Midland and Great Northern Railways, London Brighton & 8. Coast Ry., 


calle 
à 


vith ee arrangement with the proprietors, we are enabled to 


NO CARBON OR OTHER MICROPHONE EMPLOYED. 
Articulation always clear and distinct. 


FULLY GUARANTEED. 


_ GasLight and Coke Co., Marquess of Salisbury, Houses of Parliament, &c. 
PRIVATE LINES FIXED AND MAINTAINED. 


STANHOPE COMPANY, LIMITED 


(Under License from H.M. 


SYSTEMS AND 


INSTALLATIONS FIXED. 
© 
a 


. PRIVATE EXCHANGE 


HSTABLISHED 1672. 
THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


THE ONLY INDEPENDENT JOURNAL DEVOTED TO THE SCIENCE OF ELECTRICITY. 
Published every FRIDAY, Price 4d. 


T0 BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE, 22, PATERNOSTER ROW, LONDON. 


THLEGRAPHIC ADDRESS: “ AGEBEAY, LONDON.” (CODE ABC. 


AU Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Coa. 


SUBSCRIPTION RATES.—In Great Britain, post free, year, 19s. Gd. Toall Foreign Countries (except thoge mentioned 
below), per Year, £1 1s. 8d. Exceptions, —A Aden, Borneo, Ceylon, India, 4 Centates ( Mozambique, Penang, 
Persia Singapore, Zanzibar, p the OF Ss. 10d. | 

VOLUME XXII. can now be had bound in black cloth, gilt, at 12s. A Complete Set of Volumes may still be had. 

a —_Sehecribens’ numbers bound for 8s. 6d. each volume, including case. CASES.—Cloth Cases for Binding can be had 


READING Ci CASES, to hold from ‘One to Twen six Numbers, till the Volume is complete for Binding, can now be had from 


the Publishers, Price Post ( Gs. Gd. 


+ Asnzr & Co., 5, Unter den L 


NOTICE TO SUBSCRIBERS. 


supply any ot our Subscribers 
excellent monthly paper THE ELECTRICIAN AND ELECTRICAL ENGINEER, of New 
York, post free, for 12s. per annum. Our Subscribers will, in this way, be enabled to obtain, at a very 
rete, this valuable compilation of American electrical news, edited by Frank L. Pope, 
NOTICE TO ADVERTISERS. 
The following are the latest times up to which Advertisements can be received for publication 


ln current week’s issue :—New Advertisements, or Alterations to existing ones, 2 
Small Announcements 


for middle pages Thursday 2 p.m. 
ADVERTITISHMENT RATES ON APPLICATION. 


Cheques and Post Oflce Ordre (on Chef Ofice, Londen) to be made payable to Mr, H. 38, PaternosterBow, B.C 


AGENTS.—New York: D. Van en oe , Murray Street. | Paris: Vauvz J. Borvaau, 23, Rue de la Banque. 
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MANUFACTURERS OF 


ELECTRIC LIGHTING PLANT 


OF ALL DESCRIPTIONS. 


Our System has | 
been Fitted to the 

most recent 
WAR SHIPS! 
of the following | “Wt 
GOVERNMENTS, | 


ONLY GOLD MEDAL 


JAPAN, SLEGTRUG LIGHTING MACHINERY. 


| | Addrese:—" Oyelope:” Gateshead 


GATESHEAD-ON-TYINE. 


+ 


SOLE MAKERS THE WHOLE OF THE | 


SUNBEAM NEWCASTLE 

INCANDESCENT EXHIBITION 
LAMPS. SUNBEAM 

Telegraphic Address : SILVER MEDAL, 


GATESHEAD." 


Over 00 Steamships 
lines have bee 
ri. — | PATENT TURBO-ELECTRIO GENERATOR—COYHAMO AND ENGINE COMBINED). 
peers st | Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the | SPECIAL PLANT FOR 
ERABLING 
STEAMERS TO PASS 
THROUGH THE 
SUEZ CANAL AT 
RIGHT. 
; 
J 
| D 
HIGHEST | 


TELEGRAPHIC JOURNAL ANI 


SS & BELSHAW, 
Glectvical and Mechanical Gnginesrs, 
ses St, MARGARET'S OFFICES, VICTORIA STREET, S.W. 
in Domestic and Public Lighting. 


Special experience 
fEMPORARY LIGHTING UNDERTAKEN ON THE SHORTEST NOTICE. 


|BELT PULLEYS, 

| Belt Flywheels, Step-Cone Puileys. 
ROPE PULLEYS, 
1 | Rope Flywheels, Haulage Rope Pulleys. || 
| à | GEAR WHEELS, 


HARPERS Al ABERDEEN. 
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THOMAS BARRACLOUGH. & CO. Ltd, 


Makers all the most Leaping, 


AND CAL OF AND DESCRIPTION. 


ELECT RICIAN'S CHRONOGRAPH 


| INDEPENDENT CENTRE | SECONDS STOP WATCH. 


CANNOT BE MAGNETISED. 
SEE THD ABOVE REPRESENTATION OF ACTUAL 


MAY BE HAD WITH GOLD OR SILVER CASES FROM 


18, St. John’s LONDON. 


SHEPPARD, ALLARTON & MADELEY, 


MANUFACTURERS OF 


BELLS OR GONGS 


Of all Sizes and of Best Quality and Finish, 


FOR ELECTRICAL PURPOSES. 


ELECTRIC LAUNGH BUILDERS, 


STEPHENS, SMITH CO, 


Millwall, LONDON, E. 


Vv 


Engineers ESTIMATES GIVEN 
| 
| HOTOR ANUPACTURERS, SHIP LIGHTING 
‘ Boiler Makers 
.| DYNAMO REPAIRS ELEOTRICITY. 


| 
_ 
| SHAFTING, | | 
| | | PEDESTALS, | 
- | Horizontal, Angle, Vertical, Hanging. || 
| FIXINGS; | | 
| HIGHEST OLASS. 
REDUCED PRICES; FREE DELIVERY 3 
| 
will interest Engineers with Workshops. | 
TANNERS, CURRIERS, FELLMONGERS, 
GLOVE AND GAITER LEATHER 
FIRE 225 DRESSERS, LEATHER AND ‘à y | 
BUOKETS € 1 À. | 
AND HOSE. 40 >» | 
Manufacturess 
MEDALS AWARDED. & } 
4 
Pries Lists and Terms on Application. 
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SPECIALITY. 
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WESTERN ELECTRIC co 


_ With Improved Needle Indicators, Handsome Cases, Superior Finish. 


“MTL FRAME ELECTRIC BELLS, HIGHLY FINISHED, 
©: PARAFFINED WIRES, STEEL STAPLES. 


| Glectric Sight Gugineers, | 


Contractors the of moet improved principle and moderate Bull Buildings, Manufactories, Towns, 


Having a number of New and Secondhand Machines in Stock suitable for Are Lighting we shall 
happy to quote for their temporary use for Exhibitions, Fêtes, Parties, dc. 


PATENT CURRENT AND POTENTIAL INDICATORS, AND ENGINE-ROOM INDICATORS. 


PRICES (INCLUDING HANDSOME OUTER CASE). 
CURRENT INDICATORS.—10 to 100 needle), £6 6; 15 to 150 do., do. 87 7; 25 to 250 do. suspended ee 


(suspended 
needle), £8 8; 4 to 40, or 0 to 100, or 15 to 150 Amperes (pivotted needle), £7 7; 5 to 500 Amperes, 415 18. | 


POTENTIAL INDICATORS.—1 to 125 Volts, or 3 to 250 Volts, £10.10; Extra Resistances, in Handsome Mahogany Box fe | 
higher Potentials, £3 3. 


LOW READING CURRENT AND 
| À to 25 Amperes and 9 to 26 Volts, £10 10. 
# Price Lists and Particulars of our Machinery can be obtained at our London Office or Works at Chelmsford, and of the following :— 


Messrs. R. W. & Co., Birmingham. Henny Lea & Tuornsery, Birmingham; and of 
Messrs. Houmas & Co., Newcastle. J. C. 

» Davis & Co., | Wizsonm HARTNELL, : Leeds and Manchester. 
Gitaszs & Co., Stapleford, near Nottingham. 


Messrs. RE. CROMPTON & Co. are issuing completo Catalogues with large reductions in price; these will bo seat où applet, 


A NEW EDITION OF CROMPTON'S PRICE LIST POCKET BOOK, CONTAINING USEFUL ELECTRICAL FORMULE, has just boon les, sal 


PATENT 


SELF- BINDERS 


Reviews of any number until the 
pleted and ready for permanent binding, the width ee 
back being widened or contracted by sliding the back cover 
or out as desired. 

To be obtained at the Ezacrazous, ofl, 2% Pol 
noster Row, London. 


the latter on Chief Office, London. 


HOUSE & HOTEL ANNUN CIATORS | | 


for Telephone | 


‘79, COLEMAN STREET (ATE 59, MOORGATE STREET LONDON, | 


CO. 


MANSION HOUSE BUILDINGS, LONDON, AND ARC WORKS, CHELMSFORD, 
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PRICES AND PARTICULARS: TO BE OBTAINED : FROM 


OF GREAT BRITAIN, LIMITED, 


QUEEN VICTORIA ST., LONDON, E.0. 


DISTRICT AGENTS WANTED, 


REID. ‘BROTHERS, 


TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Brecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS: ‘AND ELEOTRIO LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 7 
MAKERS OF RADCLIFFE'S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
. PATENT. TELEPHONIC WIRES. 
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| Contracts entered into for the Supply; Construction, and Maintenance of Telegraph Lines. ° r 


KENT,  BRUSSRLS : 41, Rue des Chamji 
Telegrams: “CALLENDER, LONDON.” 


_ CONTRACTORS for SUPPLYING and LAYING UNDERGROUND ve. | 
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MAKERS OF | CALLENDER-WEBBER CABLE OASES. — 
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RONALD A. BOOTT'S ARNISE 
(Agqrovel off end weed by the Admiralty; emene Bree @ Co., Led; À Bi Orongtes & On, 20. 


For DYNAMOS, ACCUMULATOR BOXES and all WORK REQUIRING HIGH 


“THE BABCOCK & & WILCOX Co: 

LIGHTING PURPOSES, 

of Grest Recnomy in Yual, Safety trom 
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Works: KILBOWIE, near GLASGÏ 

Head Office for Burope HOPE STREET, GLASGOW!’ 
London Office :—114, WGATE | Paris Office :—20, BOULEY ARD VOLTAIRE. (iu; 
Manchester RIA BUILDINGS. 


Colonial — ST: SYDNEY, N.S.W. 
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| aD ENGINE (ROTH VERTICAL 
‘SAND 
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COPY. OF Tran MOMIAL , | 

Newcastlé-on-Tyne Royal Mining, 

| Internationel and Coloniel, ti 

dut 4 |  «Adéress— 7 way ol the + 

nine Engines an desire of H. thelr hi by to this Exhibition have done their They | 
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SPECIAL, MODIFICATIONS OF 1888 TYPE FOR 7. LIGHTING. 


IMPROVED FOR TRACTION AND MOTIVE POWER 


= EP. 8. AUTOMATIC SYSTEM FOR THE PUBLIC SUPPLY 
. OF SLECTRIOIY FROM STORAGE BATTERIES. | 


| 
A PAMPHLET on this subject, containing fall te noe and will be 
Free by Post application at the Company's Office. 


LIBBRAL TO TE TRADB- 
-: 
+ 


For Pros, Particulars and Copies of Testimonials (Free), apply to the 


ELECTRICAL STORACE COMPANY, 


4, GREAT WINCHESTER STREET, LONDON, B.C. : 
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TRAMUEL ELLIOTT, Albert Moulding! Mills, 


où Casings for Bleotsle W Cables in Yellow Deal, Pitch 
Ornamental Covers. Every length of Cover # 


HLHOTRICAL | BRISTOT. 


WIMGHURST INFLUENCE ELECTRICAL 


pattern. Oonductore ruppiod and erected nd thorough Guarana | 
NEW PRICE LIST, POST FREE, «A. Adéres: “KINGHAM BRISTOL” 


Two 30-inch Victor Turbines fixed — 
_., On « Horizontal Shaft, and giving out 

_ over 500 ELP., are at work driving | 
THE LARGEST DYNAMO IN THE: 
|| WORLD for Messrs. the Cowles Bleo- 
trio Smelting Company, Lockport, 
NY. and Two 13:inçh giving out 
166 H.P., and driving a No.8 BRUSH 
DYNAMO, for: the Aspen Blectric 

Company, Aspen, Col. | on 


| 19, GREAT GEORGE STREET, WESTMINSTER, 
1] | SPECIAL AGENTS FOR EDISON AND SWAN LAMPS, 


PECOIAL TERMS ro 
| OF LECTROLIERS, BRACKET 


ESTIMATES FOR COMPLETE INSTALLATIONS. 


[| MARSHALL, SONS & Co. Lro, 


| BRITANNIA IRON WORES, GAINSBOROUGH. 
‘Tendon Offices, Show Rooms and Stores:—MARSHALL'S ‘BUILDINGS, 79, FARRINGDON mous, 
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] New Catalogues, with Reduced Prices, free on application. 
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dig of other Water Wheels of same whet. | 
| following | 
| WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATS. . 
| ses resulta, together with its nicely-working gate, and simple, strong, and durable 
; | should favourably commend it attention 
| | Phone very superior workmanship and and of the bee | 
| _PREDERIC NELL. 16, 1 k 1e, LONDON, E.C. | 
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| | Vertical Engines 
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_NDVANTAGES OF ASBESTOLINE. | 


ABSBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cant. of the Con of Of. 


the Cleanest' Lubricant, . 

is favoured by Insurance 

‘ ASBESTOLINE is the most Inodorous Lubricant. —_ 

‘ASBESTOLINE is the safest Lubricant from Ignition. 

_ ASBESTOLINE has beaten all other Lubricants in trials. 
ASBESTOLINE is applicable in and out-doors in every climate. — 

tegeare lasted as atome. ASBESTOLINE requires no special application. 


CONSISTENCY OF ASBESTOLINE. 


| ASBESTOLINE, ‘to meet all circumstances, is made in four ASBESTOLINE, C, is for uso in ee | 
degrees of cart | afloat.” i | 
ASBESTOLINE, LR specially adapted to: ordinary Land when the the temperature is high. | 
have Lubricant stiffer than A. pamaing throng 


ony 


Supplied in Kegs, 28, 56, or 112 Ibs. Price 2s. sd. per Ib. og: Free. 


: SPECIAL TERMS FOR LARGE QUANTITIES. CE 
IMPORTANT TO. EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallonsof Oil weighing 18 Ie, 


consequently the saving in freight is very considerable. Liberal Terms are conceded to expert Merchants, 


Below will be found illustrations of the mode of fixing Lubricators for Asbestoline to beñrings. Full particulars of the io 


i 
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THE ATTENTION OF : 


ENGINEERS Av AL USERS OF STEAM POWER & | 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


to tho number of Greases now ofred, samples of BELL'S ASBESTOLINE wore submitid to Otto Hohner, 
Report roves BELL'S ASBESTOLINE to bo the safest as well as tho best Inbricant forall parposes :— 


urs from it. 

it does dit is te 
cause no e on, and it is qu 

of À to s pontancens combustion, eith either by 


“From the physical nature of Asbestoline its uso is of te 
clean and free from waste. a 
OTTO 


BELL'S ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. =: ne 
: Victoria Buildings, Deansgate. LIVERPOOL : 
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| 
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dE, 1 TIIWAÆ | 
; 
| BELL’S ASBESTOS PE | 
j in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collleries, Cot , 
and other Textile Manufactories. In Corn Mills it hes proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up > 6,000 revolutions ‘f b 
! per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the w orld, the suecess D 
À of Ashesteline APRES Many engines and machines of all descriptibas give trouble and show bad results, both in working and wear, when the system of lubrication [| th 
has not rètetved due eration. Engineering firms of the highest standing have given to it their powerful testimony and support | m 
| In 
| 
; 
| | 
| | | | 
‘ | 
= am : —— —— À 
| j ‘ 
\ | | 
| to . Showing Section of Lubricator fitted to 
| 
| 
URADOTALOTY, » Square, vOnGon, me and that consequenti no friction ODTaINAaDIC Uwe ordi- 
3 May, 1888. | 
I have subjected a sample of Bell’s Asbestoline taken from the i 
stores of Messrs. J. Bell and Son, in Southwark Street, to a number 
of tests, in order to ascertain whether its use in Mills or Factories 
might contribute to the danger from fire. 
found that Abestoline ignites only with the greatest Be 
contact with flame ; that wood and | 
other combustible soaked in Asbestoline burns, ifanything, (ne | 
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Patent No. 16,408. 
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| the MOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS ever made. They constitute such a com- 

1  @ | bination of Asbestos and Indig-rnbber as secures the maximum of elasticity and heat resistance, and they are, 
PEL | theretore, UNEQUALLED FOR EVERY: KIND OF ENGINE, Those Packings are being universally used by 
| most of the leading Steamship Companies throughout the world for ordinary Compoand, Triple, and Quad- 
. aple Expansion Engines of the latest type. ‘The Feckingy are compo roll Cloth, but the 


| Indorubber is placed th two fornig to vasfons 


: The centre from which the 
requisite elasticity is obtained will 
; itself to:;mneven surfaces to 


Gs. per in Shots, Rings male up to Template Os, por 


SOUTHWARK LONDON, SE. 


| ILLUSTRATED PRIOED CATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON-APPLICATION. 223 
| ‘BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basin. GLASGOW: 90, Robertson St 


| ‘Under this registered title are included the inventions of Mr. Field, arid: expérience’ 
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| 6d. per Ib 
Price Gad. per Ib. 
é 
economical jointing material in | 
we. It is composed of a | | 
protected by a covering of Vulcaniged à covering being 
and as it is the only jointing : +. | and -s0 
permanent elasticity with heat . SECTION OF SHEETING. | and Mash 
à | resistance, the advantage it. D Patent No. 640, \ equalled, ar ec 
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(Straight Drawn, Brass, ren, and Steel, Round, Heraçon and Fiat ; all Sizes kept in Steck. : 
for Serows and Tarned Parts où Receipt of Patterns, Considerable Reduction for Large 0 
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ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOOK. 
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 PHŒNIX FIRE OFFICE 
(ESTABLISHED 178.) 

CHIEF OFFICE :—19, LOMBARD STREET, E.C. 

| WEST END OFFICE :—57, CHARING CROSS, SW. 

| LONDON. 


FRANCIS 3. 
Losses over £16,000,000. 


> ELECTRIC LIGHTING.—12th Edition of the PHŒNIX 
> FIRE OFFICE RULES for installations are Leen 
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‘These Rules are Copyright. 
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TELEGRAPH AND TELEPHONE LINE WIRE. 
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EHBDGES’ PATENT 


|CUT-OUTS AND MICA FOILS. 


GREAT REDUCTION IN PRICES. te 
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1 to 6 Amperes at 1s. perl Dozen, Nett, in Gross Packets. 


Quotations from the Sole Makers :— 
THE GLOBE ELECTRICAL & ENGINEERING COMPANY, 


Offices :—1, CARTERET STREET, WESTMINSTER, 8.W. 


Wm. M. FOXCROFT 
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: Hanufacturers of Mica Gooës for Philosophical and ! and. ALL purposes. 
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PATENT GALVANISED TELEGRAPH WIRE. | 
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uctivity—long lengths. 
all sizes for STRAND 
WIRE, -4 covering. 


COPPER WIRE and T for 
WIRE ail 


on 


| | NO. 559. | 
= % RICHARD JOHNSON & NEPHEW, 
Tt IL ON DON. 
4 | SUCCESSOR TO | 
À Messrs. Brooman & Co. 
4 Pamphlet of Costs Gratis. 
Tears special practice with | 
Fall Paten years | 
= | 
GALVANISED HARI Le! 


< 
} 
* 
e + 
‘ 


AND CO., 
primes Electro-Plating, 
For ‘Incandescent or Are Transmission of Power, 
Light, | &e. 
HALIFAX, | ENGLAND 
London Agent: M. ROGERS, FINSBURY 
CARBONS. 


THE BARNSLEY» CARBON CO., 


Manufacturers of 


PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES 


OF EVERY DESCRIPTION. 


Lonoon Acency a Stones:—THE GLOBE ELECTRICAL & ENGINEERING CO. 
7, Casransr Srazet, Broapwar, 


Telegraphic Address:—"CARBON BARNSLEY? 


H. THORPE, 


69, THEOBALD’S ROAD, 
GAS POWER WORKS : 

84, EAGLE STREET, RED 
LION SQUARE, W.0. 


CASTINGS IN BRASS. GUN | METAL| 


And PHOSPHOR BRONZE. 


Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 
MACHINE CASTINGS. 
MANUFACTURERS OF 


BABBITTS METAL. 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 
WOODCOCK STREET, BIRMINGHAM. 


Adéress:—" BRONSE, BIRMINGHAM.” ins 


Insulated Wire and Cables 


of every description for } 
Electrical Instruments, 3 


14a, Clerkenwell Green, London, E.C. 


| ELECTRIC WIRES. 


PATENTS, 


Designs, and Trade Marks. 


BERNHARD DUKES, 

ES 226, High Holborn, 
LONDON, W.C. 
Attends to all business relating to 


PATENTS, DESIGNS, | 
and TRADE MARKS. | 


BERNHARD DUKES personally sttends in any part 
: of the United Kingdom to 


Sell, | TAKE INSTRUCTIONS, 
2180 


and INSPECT MODELS, &c. | 
Please mention this paper when applying. à 


THE BERNSTEIN ELECTRIC LAMP C0, 
MARLBOROUGH MANSIONS, VIGTORIA ST, LONDON, 81 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


GH The lamps of this Company are of low resistance, and 
us 


SPIELS PETROLEUM ENGINE. 


of COAL and GAS. 


Regulari of Speed MOST ILE 
À MAKERS FOR ENGLAND AND THE COLONIBS: 


A. SHIRLAW & CO. BIRMINGHAM 


| 
| | matlo Ball Fittings of ail dose 
VEBALEES IN AL INDS OF OLD METALS. 
Bells, Tolephones, Electric | <= 


PD THE VITRITE WORKS, 


PATENTED. 


Holder is designed to overcome 

the strain on the Vitrite portion; the cockets which the 
or pipe, bearing all the weight cf lamp and shade, which cannot in any event fall or 

become detached from the metal . It will be noticed that device for 

fixing the brass barrel to the Vitrite has also been pour Still further 

improvements are in hand which will tend to cheapen our Vi specialities. 


Send for Samples and Quotations. | 
OR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 
Manafactured only by 


' (LOW TEAMS), GATESHEAD. 


. 


at the 
International 


_ Inventions 
Exhibition, 
London, 1885. 


ELECTRIC 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, AW. 


Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any tension, suitable for 
PUMPING, IN MINES, 


HAULING COLLIERIES 
and WINDING and IRONWORKS. 


Special attention i in fitting up Factories with Electric Power, and quotations given for Electrical 
Transmission of Power for all Industrial purposes. © 


MACHINES MADE SLOW SPEED. 


ELECTRIC LIGHT. 


COMPANY, LIMITED. 


 Offices:—27, Martins Lane, Cannon Street, London E.C. 
TELEPHONE No. 1,784 WORKS :-NORTH WOOLWICH. 


Manufacturers of 
SUBMARINE CABLES, _ 


DYNAMO WIRE, 
Silk Covered Wire, | 

FLEXIBLE corps, 

AND 


FOR INCANDESCENT ELECTRIC LAMPS, 


9 | | 

| | — | Telegrams: | 

_IMMISOH, LONDON. 
ELECTRIC MOTORS — 
Full Particulars 
| 
ne | | 
lost 
| "A | 
| 
| 
| 
| TELEPHONE GABLES, 

(AMOR | ELECTRIC LIGHT CAELES.|  ronpapo. » 
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FOR TESTING ACCUMULATORS AND OTHER BATTERIES. GUARANTEED CORRECT. 


8 VOLTS 4 VOLTS 
DIVIDED TO ‘DIVIDED TO 
TENTHS OF A VOLT. TENTHS OF A VOLT. 


NO PERMANENT * . 


Size 4 inches by 8 inches by 2} inches. 


PRICE £2 2s. Solid Leather Case and Sling Strap, 10s. each extra. 


MR. W. H. PREECE WRITES :— 


7 Wimbledon, 2nd February, 1888. 
I have calibrated your voltmeter and find it very exact. It is now in regular use 
in my battery room and proves to be of great service. ee ne 
should be without one. 


| 


( PATENTED 


Can be wired from the Front without 
being taken to pieces, and having no 
brittle parts is not liable to fracture. 


en | LOOP AND CAPPED LAMPS. 


THE WALSALL SWITCH 
ATTACHED TO HOLDER. 


| ‘ WALSAZ.Z. Bs 


(AS SHOWN IN ABOVE SKETCE.) 


WALSALL ELECTRICAL 


| 
; 
| | 
NN 
NX 
SED, 
d 
} | 
i 
— 
Er we | 
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JOSHPEL BOURNE & SON, 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great and strength 


Stoneware. Brown 
Hoonomy, Strength Durability combined. Prise Medal, Paris 
Makers of Mr. Slater Lewis’ Patent Self-Binding Insulater. 
Works: DENBY POTTERY, NEAR DERBY 


London Office: 6, ST. PANORAS STA ATION EUSTON ROAD, MW. 


RTH W. MAC 
Fsaxsow Boab, Lowvon N. Turks Heed Yard, Turnmill Tendon, B.0., 
Manwfucturing and Engineers. Lists Free. PROVED GRAMME, MACHINES, 


| Are Lamps, Suitehes and ofl descriptions of Electric Light Fittings. 


ARTHUR B. GILL & 60. 


DYNAMO MACHINES, 
Electric Light Fittings of every description, 
SETS OF LIGHTING PLANT. 


LISTS ON APPLICATION. LIBERAL TRADE TERMS. 1906 


Complete A for 
Two Ends, with Batteries 
and 100 yds. Covered Wire. ; 


‘ Manufactured under the Patents of Dr. Silvanus P. Thompson, Principal of 
the Finsbury Technical College. 


NEW TELEPHONE CO., LIMITED, 


4, GREAT WINCHESTER ST., LONDON, E.C. 


(Under License from the Postmaster-General.) a178 
3 Five Millions. . 
OW TO PURCHASE A HOUSE FOR TWO > 


CASE WORKS, H9Ÿ TO PURCHASE A PLOT OF LAND FOR 
5, PHŒNIX PLACE, OF Gardening ak the Odiee of tht 
COLDBATH FIELDS, LONDON, W.0., | “Ime | 


MANUFACTURERS OF 
8 
ne Every description of Cases 


Br VULCANITE. 


TELEGRAPH, TELEPHONE, AUTOMATIC 


And Electrical Instrument Makers. | | 
| | : | ‘Sheets, Rods, Tubes, Cells, &e. for Electrical Purposes. 
~ CASE MAKERS TO THE | 
CONSOLIDATED TELEPHONE "MANUFACTURED BY 
CONSTRUCTION & MAINTENANCE CO., LD., 


= ture of Telephoncs and Transmitters in the 
United Kingdom under the Patents held by Edinburgh ; London, 57, Moorgate St. ; Manchester, 6, Charlotte St: ; 


the United Telephone Co. 3078 Liverpool, Cereal Court ; ‘Glasgow, 106, Buchanan St. 47 


PARIS 


L 


Hanuñfacturers.ot Patented 


YHAMO-H LECTRIC MACHINES 


| THE NORTH BRITISH RUBBER CO, LIMITED, 


Estimates given for Lighting Towns, 
Factories and Private Residences. 


| GOTHIC WORKS, KING 8T,, 
- 


| 
| | 
.@ 
| (© 
£5 | 4, Bombay Street, Bermondsey, London, 8.E. 
x ana a a . 
~ \ 
$2, 96 
WORKS WELL UP | | 
TO ONE MILE, D EXCHANGES 
ESTABLISHED 1881. | 
Southampton Buildings, Chancery Lane. 
| TWO per CENT. INTEREST on, CURERNT 2000 
minimum monthly balances, when not drawn . 
The for of the Oueteay of Deedes, 
1. 4 1 \ 
| A 
4 


viii 


BEST WIRE 


PHOSPHOR BRONZE, 
CASTINGS, 


© 
2 


1, Gamner Southwark, London, 


GAS ENGINE 
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Wire of Great Tensile Strength 
and High Condutiityfor Telephone and 


ug 
<4 
for Springs, Ropes, Screws, | < >" 
Rods, Sheets, &c, Bearings, Bushes, 4D; 
and other wearing parts 
Machinery 
ù \ Revolution, 
Up to f 7 consequent | 
100 LP. / Stui 
Todd Street. —. 
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“D PORCELAIN SUSPENSION PENDANTS 


COMBINED PATENT LAMPHOLDER AND PORCELAIN SHADE. 
No Shade Carrier required, no strain on Holder. 


PORCELAIN CEILING PLATES WITH CUT-OUTS. 
: Easily coupled up, all connections covered by lid. — ’ 


DORMAN & SMITH, 


ADVERTISEMENTS. 


names of Advertisers, whose announcements are ordered for a series, are entered re p À edge 


| accumulators. PAGE 
Drake & Gorham eee ‘eee ee 
Electrical Power 16 3 . 
Elwell-Parker, e 22 
J; Stiff & Sons (Boxes only) 23 5 
Are Lam 
Mae & Phillips 10 
Statter & Co. eco 4 4 
_ Asbestes. 10 12 
J. Bell eee 3. 
Auctioneers and Valuers 26 
Wheatley 21 
.| Batteries. 11 
Indis-rubber, G.P. & Tel. Wks. Co. 
& 4 12 
13 
3 
1 
23 ¢ 
10 
25 
18 
17 
18 
7 | 10 
8 
7 6 
8. 
1 
4 16 
a | 
7 
17 
- il 12 
. 17 
isch. 5 
W. Mackie e eee 86e 7 
Paris & Scott 008 L11] ee 7 
F. H. Royce & Co. ... … . 18 17 
Stafford & Eaves ... 7 
& Davies eee ee e | 
J. G. & Co. 14 
India Rubber Co  .… 17 
D. & Sons... See eee 27 11 
Appleton & 12 
Blakey, Émmots & … 4 
s Bitumen Tel. &c.Co. … 23 16 
Clarke, Chapman, Parsons & Co.... 20 4 
Cock & Day eee eee 11 23 
RB. BE. & Co. … 22 
E e udford eee eee 
India- & Telegraph Works Co.3 3 
ru 
Johnson & Phillipe 18 
Laing, Wharton Down ... e 3 
Manville & Madgen … ... 15 
Smith & Co. Walsall Company .… 6 eee 


ADVERTISEMENTS relating to Situations, Articles for Bale ond of paper.) 


CROMPTON & CO., LIMITED, see race 22 


| 
/ 
/4 
~ 
Wi, . 
i Aa “ 
| | 
| 
SORLLANEOUS 


ELECTRIC LIGHT FITTINGS, 
& ARTISTIC,” 
ELECTRICAL,” 
“INEXPENSIVE.” 
Works & Showrooms:-3, Berners St. London, W 


7 


LIMITED. | 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 


Manufacturers of Incandescent Electric Lamps, from 1 C.P. to 1,000 C.P., Swan’s Miners’ Lamp, 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric Light Installations ; amongst their latest are the Athenæum and National — 
Clubs, National Provincial Bank, HRH. Duc d’Aumale’s house, and Steam Vessels. 


FACTORY : PONDERS BND, MIDDLESEX. 


For Prices, Estimates and Particulars apply to 


THE SECRETARY, 13, Albert Mansions, Victoria Street, S.W. . 
DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 


Devote special attention to 


compra, 


e most durable S Tai S > Price Lists, and a's vi ve power for 
most reliable in the market.  dcuars Poa the Electrical Machinery st the Italian 
PERTE | - ÉERRELE Exhibition now open, and several of 


DAVEY, PAXMAN & CO, Engineers, COLCHESTER. st work every evening in the 
Loxpox Orrice: 189, QUEEN VICTORIA STREET, E.C. aus Light Shed. 2 


INTERLOCKING THE LOCK AND BLOCK. 


of Trade hove saute ane n urged the necessi actual connection between the 
SAXBY & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, MW 


THE ANGLO-AMBERICAN 


LIMITED. 


_ MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
TRANSFORMERS. MOTORS. 

BRUSH DYNAMOS AND ARC LAMPS. 

VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


The Corporation are prepared to carry out installations on the Purchase-Hire System, and to. inde “3 
the supply of plant for temporary lighting. 


112 BELVEDERE ROAD, ‘LAMBETH S 


BRUSH ELECTRIC LIGHT CORPORATION, 


if 


FULL PARTICULARS ON APPLICATION TO THE SECRETARY, we jg 
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| "Manufactured Solely by 


(COCKBURN & DAY, Managers), 


| 
COCKBURN'S AND THOMAS’S 


4 PATENT SWITCHES, 


. AND ALL KINDS OP 
ELECTRICAL APPARATUS AND APPLIANCES. 

Price Lists on application. 
FUSES FROM 1s. PER DOZEN. »; 


COMPANY, LIMITHD. 


Offices: 106, CANNON LONDON, EO. 


| MANUFACTURERS oF 


DYNAMO MACHINES, ARC LAMP 
vour AND AMPHRE METHRS. 
_ CONTRAOTORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


INCANDESCENT SH, HOUSES, OR FACTORIES, 


BSTIMATEHS ON APPLICATION. 


Works: SILVERTOWN, LONDON, Ee 


TEE 


ELECTRIC 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, EC. 
Manufacturers of 


COVERED WIRES & CABLES | 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC ‘LIGHTING, 


BHLL AND THILAPHONHD WORE, &o.m 


: 
| 
| 
xi ! 
a _ —— _ — 
AMI 
¢ 
\ 
» # J 
| 
L 
4 | 
Hii 
| 
| | 
| 
. 
| 
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CHINA 
THE ELECTRIC APPARATUS COMPANY, 
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LAMPHOLDERS, 
FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 
4 CHARING CROSS, 8.W. “Works: ARNOLD ROAD, Bow, E. 


APPLETON, BURBEY & WILLIAMSON, Electrical Engineers and: 

rusns, 

BALMORAL BUILDINGS, #1, QUEEN VICTORIA STREET, B.C. Telegrams: “ Installation,” London, | ; 
Telegraphic Address: “ CAMPANILE,” LONDON. 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


(J. ©. FELL, Pol Inst. ILLILE, de, Lactarer on Electrical Engineering at the City of Landon College, 8. P. WILDING, 
Best technical, and scientific advice in all matters connected with dB pee soy ta in all countries. Searches 
patent cases conducted, opinions technical evidence, designs registered. 
1 QU VICTORIA LONDON, B.C. 


RAMSDEN, CAMM & CO. 


À BRIGHOUSE. YORESHIRE, 
| Bron and Ateel Wire Drawers and Galvanizers. 


REGISTERED, | 


| MANUFACTURERS OF 

| TELEGRAPH, TELEPHONE AND CABLE WERE, 

_ ROC  Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
B. | LONDON OFFICE: 72. KING WILLIAM STREET. E.O. ve À 


THOMAS BARRACLOUGH & OO. Ltd. 
Makers the most Improved Machinery Electric heen 


STRANDING AND MAKING CABLES OF EVERY SIZE AND DESCRIPTION. 
Globe Works, Rochdale Road, Manchester. 10 | 


| BELT PULLEYS, 
| Belt Flywheels, Step-Cone Pulleys. - 
| ROPE PULLEYS, 
| Rope Flywheels, Haulage Rope Pulleys. | 
| GEAR WHEELS, | 


Pocket Galvanometers, ’ 
Price 13s. & 14s. each. BRISTOL. es | Pree, 6d. 


TAYLOR, TUNNICLIFF & GO., 
HASTWOOD, HANLEY, 
Manufacturers of 
PORCELAIN LAMP HOLDERS, 
CEILING ROSES, 


SCREWED SWITCH BASES AND COVERS, | 


OUT-OUTS, 
SAFETY JUNOTIONS, 
And Specialities for Klectric Lighting. nu 


| SPHOIALITICS IN 1791 
| 
| ee - OUR CATALOGUE 
of Accessories | 
for the Tranemission of Power, is || 
THE ONLY | 
| Complete and Perfect | 
ONE IN THE WORLD. 
P. JOLIN & Co,, | 
fi |  OYMAMO 
: ~ PATENT | Gear Flywheels, Mortice Wheels. {| 
\ | Drame | | SHAFTING, . | 
f | \ \ Pocket Galvanometer | “ia Loose Collars, Fast Collars, Couplings. 
_ ing and Testing Instruments. FIXINGS, | | 
Price Listand Guide | 5.4.6 308. Wall-Boxes, Hangers, Brackets, Stools. || 
| 
ie Book of HIGHEST CLASS. | 
ne REDUCED PRICES; FREE DELIVERY || 
| HARPERS ABERDEEN. | 
| | | I] Our new List of CASTINGS of above, cm || 
| will interest Engineers with Workshops. |] 
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ARBONS, 


¢ 
oP 
: BEST QUALITY. 
For PARALLEL or SERIES ARO LIGHTING. 


PERFECTLY WITHOUT 
| LI, PRICES. 


A Farthing a millimetre per Foot, or £1 a millimetre per 4,000 Feet (trom 8 to 49 millimetres). 


“APOSTLE” 


(25mm.=1inch).| Per Mee mm. | pu Fest. 1,000 Feet. 
8mm. | 24 | g8 | 16 4. | 216 0 
9 99 e £9 17 4 e | 217 0 
10 ,, A 210 | 18 218 0 
211 20 £22 0 
£12 22 7d. 226 10 
14 , | 27 10d. 236 © 

Made in any Length. Discount for Quantities. — 
MILLIMETRES | | 
0° 10 20 30 40 50 60 7% 


| REFER TO OUR CATALOGUE FOR ALL OTHER SUPPLIES, 


AGENTS WANTEHD. 


GENERAL ELECTRIC CO. 
 (@ BINSWANGER a co., 
WARUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 


5, Great St. Thomas Apostle, LONDON, E.C. 


: “ELECTRICITY.” | 


Telephone No. 1887. 27 


| 
| 
} 
| | 
| 
J 
e 
. 
‘ 
‘ 
| 
‘ 
“ 


JOURNAL PLERERT. jagest 10, 180 


JOHN FOWLER CO. LEEDS 


ENGINEERS, LEEDS, ENGLAND. 


PATENT 


WASULATION | 
LOW GCAPAGIW, 


Specially suitable for every description of 


UNDERGROUND WORK. 


singe ry | à Horizontal Engines 
singe Cylinder, Berna pu 
FITTED WITH Hartnell's Patent Automatic 


Hartnell's Patent Govenors. 


FIRST PRIZES 
and 
GOLD MEDALS, 


= Paris, 1878; 

Sydney, 1880; 
Calcutta, 1884 ; 
London, 1885 ; 


COMPOUND AND DOUBLE CYLINDER 
SEMI-FIXED ENGINES 
# Fitted with Hartnell's latest Patent Automatic 
Expansion Gear. 


Saltaire, 1887. 


TRACTION AND PORTABLE ENGINE 
AND DYNAMOS COMBINED. 
Specially suitable for movable installations. 


JOHN FOWLER & CO. (EDS) LIMITED, ENGINEERS, LEEDS, ENE 


i: 


| 
° 
| 
cP TA ||: 
DAC | El 
"1: | 
| | 
WRI | € 
| for | 
| SAMPLES WO CROSS-TALK. | 10-Wire Telegraph. | 
| | -@ * @e © 
# | | | 
À | & ® e + « 
ke € / 
# eve à (| \ . 
| 19-Wire Telegraph | 
| | ‘ | i 
| 42 | 
| | | 104-Wire Anti-Induc | 
Blectric Light. | 64-Wire Anti-Induction Telephone. tion Telephone. 
| ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. | 
. 
| 
À 
| if 
q st 
j 
Cornish and Lancashire Boilers. Expansion Gear. | 
For Hlectrie Light Stations. 
| i 
e 
y be D 
| | | 
— | | 
| 
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International Exhibition, Glasgow, Stand No. 497, OVER 


RANEIN KENNEDY, 


— en SOUTH WOODSIDE ROAD, KELVINBRIDGE, GLASGOW. 


Telegraphic Address: “INCANDESCENT,” GLASGOW. 


‘I am now prepared to supply superior INCANDESCENT LAMPS of any | OP. or 
voltage free of royalty. 


| “SUNSHINE” INCANDESCENT LAMPS 


From 300 U.P. to 2,000 C.P. To replace Arc Lamps. Require no attention. 
ELECTRIC LIGHT ENGINES, DYNAMOS, TRANSFORMERS &e. | 


PRICES AND PARTICU LARS ON APPLICATION. 


PARIS ZLROTRICAL EXEIBITIO¥, 1881, GOLD MEDAL AWARDED. 


FELTEN 


CARLSWERK, MULHEIM-ON-RHINE GERMANY, 


| TELEGRAP 


‘WIRE, galvanised and plain LEAD-COVERED CABLES, Electric Ligh 
any ing, Transmitting ES, for for Telephony 
WIRE, Patent Cast Telegraphy. 
teel and Manganese Bro CABLES FOR BLASTING PURPOSES. 


| COVERED W WIRES, for Telophones and Electric 


DYNAMO MACHINE WIRES.  . 
IRON and STEEL WIRE of every description 
Urposes. 


| GUTTA PERCHA and INDIA RUBBER CORES. 
TELEGRAPH AND TELEPHONE CABLES WIRE ROPES, for Mining, Transmission, | 
(ANTI-INDUCTION). Street de. | 
| TORPEDO and FIELD TELEGRAPH CABLES. FENCING WIRE, STRAND, &c., #0. - | 


CONTRACTORS TO NEARLY ALL THE GOVERNMENTS IN THE WORLD. | 


‘I | Sole > Agents: W. F. DENNIS & Co. 11, Billiter Street, London E.C. 
| . AND 28, STRAND LIVERPOOL. 
| STORES : MILLWALL DOCES LONDON 1948 


COMPANY, LIMITED, . 
86, ALBERT EMBANKMENT, LONDON, SE | 


The particular object for which these small Arc Lamps have been devised is | 
FOR RUNNING IN PARALLEL WITH INCANDESCENT LAMPS, ‘ 


| And thus illuminating 
HALLS, ( SHOPS ) WAREHOUSES, 
EXHIBITIONS, ARCADES, WORKS, &c. 
~! j ! ‘The smallest size has a C-P. of 300 to 400, and does not take more current than 
0 al with or witho t Incandescent ps, and any number can be put out when required 
it, *, ARC INCANDESCENT EQUIP ENT. They are simple, ornamental, ez- 
NAN Al. ft ceptionally steady, and the price is moderate. Details on application. ; 


SPECIAL SWITCHES, SWITOHBOARDS, RESISTANCES, FOR DISTRIBUTION WORK. 
ENQUIRIES INVITED. 


| 
% 
. 
| | 
| | 
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| | 
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“LIMITED, HELSBY.” 


{. CONCENTRIC, LONDON.” 


N.B.—Our Catalogues, specially illustrated by Rimbault, Post Free. | 


“4 


The following Goods are manufactured absolutely from the raw material in our own 


shops, hence our ability to supply Goods of the highest quality at the lowest possible | 


remunerative rates. 114 


CONTRACTORS TO 


TELEPHONE No. (LONDON) 1935. A 


CE 4 
J 
À 


See 


The above is on exact section of a 570 G. P. Wire Cable now being manufactured | 


THROUGHOUT at our own works, and samples of which will shortly be on view at ou 


London Office and the Glasgow Exhibition. 


OUR TRAVELLERS WILL HAVE PLEASURE IN WAITING UPON BUYERS WHO WILL KID 
FURNISH US WITH THEIR NAME AND ADDRESS. | 


ull Stock of all Goods kept at our London Office and Warehouse—29, Queen St ect, 2 x | 


xvi = | 
| : | 68, 
| 
| 
of 
The The 
Ÿ AND /A\ AND / & COS tg ig 
CABLE AN ( 
æ oF SLR. & g 
S 7 ER Ney >) SA 
| + VY — An © 
| | 
| ù C} \> 
Railway and Telegraph NE AK | Telephone & Electric Ligt 


0. TELEGRAMS; « ” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, VULCANITE. 


| se, (QUEEN ‘VICTORIA STREET, LONDON, EC, 188, LONDON WALL WOOD STREET, E.0. 


_EBONITE. = | 


thy Wanted, Businesses for Bale, Patents for Sole, Articles of | 


“Glectrical Plant,” 


Three Lines and Under (34 words) … 3%. 
Published Monthly, Post Free, 64. For Every Additional Line (8 words) …  .… Os. 6a. . 


| Telegrams: “INDICES" LONDON. ‘Telephone: 1688. | ue |: | 


COMMISSION ROOM | 


"to take charge." App by letter to No. 2,545, 


SALE OF DYNAMOS t ELECTRICAL GOODS. 


of lights. Preference to one 
knowledge of high-speed and marine boilers. None 
by letter to Suamr AwD Kent 
J. Connaught Mansions, Westminster. 


| Is prepared to receive Dynamos and other A cxpeciente in 
Electrical Goods for Sale on Commission, and Blackheath, 


can at a few minutes’ notice put any machine Apostle 


à Advantageous arrangements offered to responsible houses.— —Apply 
down and run it to show intending purchaser | +; G. Burewanozn € Co., 6, Gt. St. Thomas Apostle, E.C. sae 
its outpu os RB SALE.—No. 3 Phœnix Patent compound-wound, 
‘ fast and loose ,and other apparatus, also about 36 feet 
 ELEOTRICAL 60008 IN STOOK. 2108 
REA : H.P. nominal and downwards, always in stock or 
—Prices and particulars on application to Roszy & Co., Globe 
Works, Lincoln. 
QUAI MILLING MACHINE, also small planer and 
, sui for electricians 
BerranwniA Co., 100, Houndsditch, London, of 
tools ent. 2333 


rho ay. 
\ 
‘ } ] 
/ 
| ¢ 


| OF UNDERGROUND. ELECTRIC C 
Rights Guaranteed. eis 
ELECTRICAL. REVIEW. 
Prices from £1 10s. to £6 40s. 


PER INSTRUMENT. their half-yearly numbers bound ily in Black 
| , volume. Cases for are 

, Row, Loxpow. 
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| SECOND EDITION, REVISED, WITH ADDITIONS. 


OFTY AND QUILDS OF LONDON INSTITUTE. 
TECENICAL COLLEGE, FINSBURY. 


P. THOMPSON, Principal. 


HE COLLEGE COURSES of Instruction in 

mn COMm- 


Entrance Examination 
Æ £90 reach, and the Holl Scholarship of 
a year 
prone tenable for two will be awarded (in accord- 
ance with ya mamta the results of the Entrance 


JOHN WATNEY, 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVI 


will take place Wednesday, 


of Instruction, 
City Road, E.C. ; 


WALTER 8 PRIDEAUX, } Hom Secs. 


Just Published Crown 8vo., 5s., Cloth (Post Free). 


A PRACTICAL HANDBOOK 

On the Deposition of Copper, Silver, Nickel, Gold, Aluminium, 
Brass, Platinum, &c,, &c.; with Descriptions of the Chemicals, 
__, Materials, Batteries and Dynamo Machines used in the Art. 


By J. W. URQUHART, ©.E., 


: Author of “ Electric Light,” Se. 


OPINIONS OF THE PRESS. 
: It should Be considered by all platers who aim at doing good work. ”—Zngineer. 
book will show any person how to become an expert in electro-deposition.” 


acceptable to those who do their own electro-plating.”— Watchmaker 


NOTICE OF REMOVAL. 


COMPANY, LIMITED, 


HAVE REMOVED THEIR OFFICES 
4, MARLBOROUGH MANSIONS, 


‘VICTORIA STREET, WESTMINSTER, SW. 


Lcked à Stoner Hal Cut, Landon, 


| London: H, ALABASTER, GATEHOUSE a, 


ELECTRO-PLATING| 


“SUPPLEMENT. ngest 40 


Ce 


Just Published. Cloth, 28. Pat Fr 


4 


ALTERNATING CURRENTS 


TRANSFORMERS, 
RANKIN KENNEDY. 


1,260 H. 


MOTORS 


EVERY INSTRUMENT MAKER should have an ENGRAVING 


and the machine is of other 
| Divides, Rout Routing, ng, Forming, £0." 


Le MONITEUR des INVENTIONS INDUSTRIES | 


16th YEAR. 


6 BOULEVARD DE STRASBOURG, PARTS. 
Siateen Pages, Half-Monthly, TUustrated. 
SUBSCRIPTION 3 6s. Yearly, Ss. Cd. Half-Yearly, Post Fre 


"SLATE BASE _ 
SWITCHES. 


LIBERAL DISCOUNT TO TRADE 
F. H. ROYCE & Co, Blake Bt, Hulme, Manchese. 


CHINA SWITCHES. 


CHINA 


SWITCHES, 


Wall Connectors, Fuses, Ceiling Roses, Lampholders. 


MOVABLE PIN. 


ALL ELECTRICAL FITTINGS FOR CONTRACTORS, — 


FANCY GLASS SHADES, REFLECTORS, AND BOWLS. 
pectal Colours and Designs, 


FOWLER, LANGASTER à c0, 


ELECTRIOAL ENGINEERS 


*' AND 


MANUFACTURER OF AL PR ELECTRICAL CORTRAGORS, 
Albert Works, BIRMINGHAM. 


_SAMPLES ox ArrsovaL. Pacs “Lier on ArrLicarion. 


Better work is done plicable at | 


AS SUPPLIED 10 HN. POSTAL TELEGRAPH 


WAL | 


St. Joseph I 


| 
| 
organised for instruction in Technical Manufacturing Processes. ke 
Fee for Session, inclusive of Laboratories, Workshops, and Draw- ee 
| Office, £9. 
| apply at the Technical College, Leonard Street 
| 
2580 
— | Ps; Lafaye 
| | Steubenville 
| | 
| 
1 | 
| Contains the Catalogue of French Patents. Details gratis the : 
| New Inventions of its Subscribers. Review for Invenio, | 
# REGISTERED. | INTERIOR VIEW OF 
fa 


THE TELEGRAPHIC JOURNAL AND BLECTRICAL REVIEW SUPPLEMENT. 


SALES MORE THAN DOUBLE THAT OF ANY OTHER COMPANY IN THE WORLD. 


260 H.P. of Motors sold in one week in July, 1888 : probably more 
than all the other companies combined during the same period. # 


600 H.P. SOLD IN A SINGLE DAY. 
OTORS IN PRACTICAL OPERATION IN OVER 100 CITIES AND TOWNS 


_IN ONE OITY ONLY have sold over ae BP. «st 


Railways in operation or in construction in the. following Cities in n the v. 8. a Ne 
a.; Carbondale, Pa.; Wilkesbatre, Pa.; St. Joseph, Mo.; Wilmington, Del. ; Harrisburg, 
a.; Lafayette, Ind.; Davenport, Ia. ; Salem, Mass.; Brockton, Mass. ; ‘Hartford, Conn’; 
teubenville, Ohio ; Scranton, Pa. ; Manchester, Va.; Akron, Ohio; Richmond Extension, 
t. Joseph Extension, Wilmington Extension, Wilkesbarre 


ET 


st CRE 
{ 3 


WITEROR IEW OF THE ROLLER FLOOR OF TUE LARAMIE MILLING AND ELEVATOR CO'R, FLOURING WILL, LARAMIE, WYOMING, OPERATED QY THE SPRAGUE MOTOR. 


Send for the following — Circulars :— 


No. 5. Facts Sprague Motor. No. 8. Mill Work. 

No. 6. Sale of Blectric Power. : 

No.7. Richmond Road Sprague 
System. 


_ 16 & 18, BROAD STREET, NEW YORK CITY, USA — 


No. 9. Railway Work. 
_Mo.10. Mechanical and 
Data. 


| 
| | F% | 1 | 
| | | | | 
; | 
| 
| | 
| 
3 | | | 
4 
| 
1. Electric Traction. : 
| > Mining Work. . 
>. 4. Electric Transmission. 
| 
4 


ugust 


5 
MANUFACTURERS OF | 


PLANT 


OF ALL DHSORIPTIONS. 


recent | 
| WAR SHIPS| | 
| of the following à 


I _ wae Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the SPECIAL PLANT PR 
| FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded 


| CHINA, . | THROUGH THE | 
ELECTRIC LIGHTING MACHINERY. ‘SUES CANAL If 

Telographie, Address: —" Oyclops;” Gateshead. HIGHT. 


THE SUNBEAM COMPANY, LIMITED, 


: 
; 
bs 

. 


THE WHOLE OF THE | 


SOLE. MAKERS 


| 66 | 
“SUNBEAM ‘NEWCASTLE | 


INCANDESCENT 
LAMP S, 


EXHIBITION | 
- Was Lighted with à 


ISUNBEAM | 
“LAMPS, | 


ON APPLICATION. 
Telegraphic Address: SILVER MEDAL | 
| | HIGHEST } | 


| | 
| xx THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. | 
| 
f 
4 E 
PRICES AND PARTIOULARS EN À y 
| | 
| | FROM 200 TO 1,500 OC.P. 


GULCHER 


TUE AND REVENU xxi 


TT 


COMPANY, 
 BATTERSEA FOUNDRY, | SW. 


REDUCTION 


Constructed in Stock Sizes one ; to 100 units, 
standard E.M.F. 65 and 105 Volts. 


GÜLCHER ARC ‘LAMPS 


COMPLETE WITH GLOBE & FITTINGS, OR IN STRONG FACTORY LANTERNS, 


1000 oP. - - - £10 00 
2,000 GP. - - - £1010 0 
3000 CP. - - - £1310 0 


For Lighting, De; _— and Refining Metals, Transmission m of Power, de., de. 


Complete Tenders for Lighting } Mills, Factories, Collieries, Private Houses, 


PARTIOULARS MAY BE OBTAINED FROM THE COMPANY'S REPRESENTATIVES | 
AND AGENTS— | 


Las, W. MENZIES & Co., 60, Side, Noweastle, Mr, LEWIS WILLIAMS, Abérdare, 

" P. B. WELCH & Co. Market Street, Manchester. SHARNON, Londonderry, 

» WL LESTER & Co, 41, West Regent St, Glasgow. © WIMSHURST, 20, South Street, Huddersfield. 
| Eagle Foundry, Birmingham. MILES Bros. Co, Chritehareh St, ow Zealand. | 


OR DIRECT BY APPLICATION TO THE MANAGER, 


BATTERSEA FOUNDRY, LONDON, 
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WESTERN ELECTRIC COMPANY'S 
ANTI-INDUCTION TELEPHONE CABLES] | 


More of this in use for telephone work than of all other kinds combined. | 


TELEPHONE EXCHANGE APPARATUS, ‘TELEGRAPH INSTRUMENTS, DYNAMOS AND ARC LAMPS, : | 


Street (late 58, Moorgate Street), LONDON; CHICAGO, NEW YORK 
79, — L A d AN TWERP. 


|| | Glectric Light 
MANSION HOUSE BUILDINGS, LONDON, AND ARC WORKS, CHELMSFORD. | 


WORKSHOPS, MILLS, DWELLING HOUSES, OUT-DOOR CONTRACTS, || : 


“Having à number of New and Secondhand. Machines in Stock suitable for Ave Lighting we shall te ] 
| happy to quote for their temporary use for Exhibitions, Fêtes, rden Parties, dc. | 


PATENT CURRENT AND POTENTIAL INDICATORS, AND ENGINE-ROOM INDICATORS, 


PRICES (INCLUDING HANDSOME OUTER CASE). 


CURRENT INDICATORS.-10 to 100 (suspended needle), 46 6; 16 to 150 do. do, 47 7; 26 to 250 do. (suspended oe 
pivotted needle), 48 8; 4 to 40, or 10 to 100, or 15 to 150 Amperes (pivotted needle), 47 7; 5 to 500 Amperes, 415 15. , 12. 


COMBINED LOW READING ‘1 to 10 Volts 410 10 
‘1 to 2°5 Amperes and ‘2 to 25 Volts, £10 10. 


Price Lists and Particulars of our Machinery can be obtained at our London Office or Works at Chelmsford, and of the following :— | 
Mesars. RB. W. Henny Lea & Toornzzry, Birmingham; and of | 


Messrs. Newcastle. J. C. Howazz, 
» Davis & Co., WiLzson HARTNELL, Leeds and Manchester, 
& Co. J.P. Stapleford, near Nottingham. 


(Murs. CROMPTON à Co, are tssuing completo Catalogues with largo reductions In price; these wil be sent om 


A NEW EDITION OF CROMPTON’S PRICE LIST POCKET BOOK, CONTAINING USEFUL ELECTRICAL FORMULE, bas just boon issued, axl 
Russie, 2s. 6d.; cloth, 2s. ; — a 


OLD TYPE Crip. 


The new patent ‘Grid 
entirely overcomes one of the | 
NEW TYPE DRAKE & CORHAM Crip. ae in ont of 
the plugs of active material. 


TWICE FULL SIZE. 
SOLE LONDON REPRESENTATIVES FOR ELWELL-PARKER, LTD: 


DRAKE & GORHAM, 2 PRINCES MANSIONS, VICTORIA 


| 

| 

GARUF, 

CA 

| 101,1 

| TH 
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NOTICE. 
‘WOODHOUSE & RAWSON 


INCANDESCENT ELECTRIC 


10, 1888.) 


Owing to the judgment by Mr. Justice Kay in the action | | 


Edison versus Holland and others the above lampes 
. can now be = free of royalty. 


PRICES AND PARTICULARS TO BE OBTAINED FROM - 


2 WOODHOUSE & RAWSON ELECTRIC SUPPLY 20. 


GREAT BRITAIN, LIMITED, 


11, QUEEN VICTORIA ST., LONDON, EC. 


DISTRICT AGEN THD. 


REID BROTHERS, 


12. WHARS ROAD. CITY ROAD. LONDON. NW. 
| | TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under Ground Wires, both for 
TELEGRAPHS AND ELECTRIG LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL: LOCKING APPARATUS. — 
| PATENT TELEPHONIC WIRES © 
‘TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. - 


WANUFAOTURERS OF SUBMARINE GABLES, WIRE, (ROH POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY BESORIPTIOP. 


CALENDER’ BITUMEN TELEGRAPH & WATERPOOF CO, 


LIMITE. 
101, Leadenhall Street, LONDON. Works: ERITH, KENT. Des de 


Telegrams: “ CALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
SPECIALITY--Underground Electric Light Mains. 


MAKERS OF CALLENDER-WEBBER OABLE OASES. 


AND 
Wor all descriptions of Electrical Work, Underground, Aerial, House and Ship Wires, Braided, 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELEOTRIO LIGHT. 


| THE CALLENDER INSULATING & WATERPROOFING CO, 


RE: 45, Broadway. BOSTON. Works : NEWARK, N.J. PHILADELPHIA. ‘OHICAGO. ue 


i 
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| A HIGH-OLASS ANTICORROSIVE 


LUBRICANT. 


“ENGELBERTS LUBRICATOR” 


SPECIALLY SUITABLE FOR 


ELECTRIC LIGHT INSTALLATIONS. 


EXTENSIVELY USED BY 


The Principal Companies, Government Buildings, Exhibitions, Railway Companies, &c., ac. 
CORROSION IMPOSSIBLE. CANNOT “GUM” OR “ CLOG.” 
Gs. Fur ŒALLON. 


PATENTEES & SOLE MANUFACTURERS— il 


ENGELBERT & Co. 70 & 71, Bishopsgate, LONDON 


PIRELLI ce. | 


INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS; 
Central Offices and Works:—MILAN. Submarine Cable Works:—-SPEZIA | i 

Telegraphic Address Societa Pirelli, Milano.” 

SUBMARINE CABLES. INSULATED WIRE OF EVERY DESORIPTION FOR TELEGRAPHS, TELEPHONES, ELESTIN 
LIGHTING, AND ANY OTHER ELECTRICAL WORK. 1 
Contractors to the Royal Navy, Government Telegraphs, and the Principal Railways, Eleciric Light 
and Telephone in À 


| 
{ 
À 
4 
À 
| 


a oo. | 


| APPARATUS FOR USE IN TEACHING OR EXPERIME ING IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, MAGHETIE, 
| HEAT HYDROSTATICS, MECHANICS, &e. | 
| IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, &. 
HLHOTRIO BHLIS AND BATTERIES. 


| 


? Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE 
Price List of Chemical Apparatus with 650 Illustrations, post free eight stamps. 
TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. wi 


J. ORME & Co. (Late. Jackson & Co. 2 65, Barbican, London 


4 
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Ge. «ab oo. 2., 
” ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 
Office: 40, FINSBURY PAVEMENT, 


of the very best 
_ THB STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


Messrs. Statter do not tender for wiring jobs. 


(fend weed by the Admiralty; Semone Bros. & Co., Ltd; Anglo-American Brush Blestrie Light Corperehon, Ltd ; Indle-Rubber & Gutta-Perche Works R. B. Orempton & On, de, 46.) 
For DYNAMOS, ACOUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 


Sole Addrese—R. A. SCOTT, Electrical Engineer, Contractor to Her Majesty’s Government, 881, King St., mem a | W. 
500775 PATENT MAIN SWITCH BOARDS, as supplied to H.M. sips à 
ADMIRALTY PATTERN ELECTRIC LIGHT FITTINGS A 


THE BABCOCK & WILCOX CO. 
WATER-TUBE STEAM BOILER 


Works —KILBOWIE, near GLASGOW. | 
Head Office for Europe:—107, HOPE STREET, GLASGOW. 


Manchester Office:—8, VICTORIA on Colonial Office:—8, SPRING ST., SYDNEY, N.S.W. 


RONALD A. SCOTT’S HARDENED INDIA-RUBBER VARNISH 


London Office:—114, NEWGATE STREET, EC. | Paris Office:—20, BOULEVARD VOLTAIRE. [ou 


Secures Absence of 


London 2.0. | 
WLONDON ” DYNAMOS AND MOTORS tor all purposes. All singe ready tor immediate delivery. Made by special machinery in the best manner possible and 


sPHCIAL AUTOMATIO BNGINHS and DYNAMOS tr SHIP LIGHTING 
Everything Electrical. to Contractore.—Messrs. | 


« 


; # 6 : F 


= | 
| = | 
4 = Because of their Great Hodnomy in Fuel, Safety from 
Explosion, Durability; but principally their Entire 
| | 
| 7 | | 
| 
| 
| # |" % | | 
- aa | 4 | 
\ 
| = - 
ROBEY & CO.’'S PATENT TRIP EXPANSION GEAR. 
Secures Great Economy | 
| in Fuel ; | - Friction ; 
re Perfect Regularity in | Simplicity of Construc- , 
Running, — tion. | 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. Anges 10.40 


THESE ARE ‘MANUFACTURED SOLELY BY THE 


COMPANY, LIMITED. 
Who own all the Patents under which Efficient and Booncmnteal Storage Batteries can be made, 


resulted in the production of an article 
which is thoroughly reliable. 


THE EPS. COMPANY NOW ISSUES CELLS OF ITS LATEST (1888) TYPE ONLY. 


SPECIAL MODIFICATIONS OF 1888 TYPE FOR SHIP LIGHTING. 


NEW IMPROVED TYPE FOR TRACTION AND MOTIVE POWER 


THE E.P.S. AUTOMATIC SYSTEM FOR THE PUBLIC SUPPLY 


OF STORAGE BATTERIES. 


A PAMPHLET on this subject, ile full details, is now ready for i issue. and will be sent 
= Free by Post on application at the Company’s Office. | | 


LIBERAL. TERMS TO THE TRADE- 


For Prices, Partioulare and Copie of Testimonials (Fret), apply to the 


ELECTRICAL POWER COMPANY, 


POWER 


TELEGRAMS :— 


“STORAGE, LONDON.” EST ABLISE ED 1882. 


4. GREAT WINCHESTER STREET, LONDON, EC. mee | 


— 


| 
| 
| | | à. | 
dE | GOLD MEDAL 
Inventions Exhibition, 1846, 
Most Efficient | | 
and most 
durable in existence. | 
Six years’ experience in manufacturing has re | 
| 
| 
| 
| 
| 
| À 
| = 
| | | 


iB. GRAP JURNAL AND ELECTR 


ES. 
| Chapel Field Works, ARDWICK, MANCHESTER. 


| WARHHOUSZES: 
| 2,486, New Brown Street, MANCHESTER. 20, Rue des Marais, PARIS. 
‘44, Aldermanbury Avenue, LONDON. 


14, Place Sainte Gudule, BRUSSELS. | 
67, Miller Street, GLASGOW. 


29, Kl Reichenstrasse, HAMBURG 


VULCANITE & EBONITE _~ 


: 0e Rods, or Tubes, . Separators, Influence Machines for High-Tension 
| Cylinders and Plates. 


VULCANITE & EBONITE | ons 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, dc. 


EN DEA-RU BB 
M, Sheet, Washers, Valves, Cord, Tubing. Ball Valves, Buffers, Door Mats. Packing of all descriptions. MBCRÉNIGAL 
Purposes. 


| 


-Tyres, and all descriptions of India-Rubber Goods. | 
PRICE LISTS ON APPLICATION. 


|MARSHALL, SONS & Co. Lro. 
BRITANNIA IRON WORKS, GAINSBOROUGH. 
OFFICES, SHOW ROOMS AND STORES:—-MARSHALLS BUILDINGS, 79, FARRINGDON ROAD EC. 


"11 | COMPOUND STATIONARY ENGINE AND BOILER, 


| WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 


FR Calcutta International Exhibition, 1884, 
. Awarded First-Class Certificate and Gold Medal | 


il 


+] New Catalogues, with Reduced Prices, free on application. “enon Dork: 
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Garments, Fishing and Sporting Articis Surgical and Chemical Articles. and 
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ASBESTOLI 


ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. a. 
ASBESTOLINE is the cheapest Lubricant. | | 
ASBESTOLINE saves from 60 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant from Ignition. 

_ ASBESTOLINE has beaten all other Lubricants in trials. = 
| . ASBESTOLINE is applicable in and out-doors in every climate. = “Sw 
AU kegs are latelled as above. ASBESTOLINE requires no special application. BELL’S ASBESTOS 


RE +" RE = specially adapted to ordinary Land Le temperature is 


and out-door, in this country. ASBESTOL is for : 
mat 

have Lubricant stiffer than A. passing through sometimes is pee Be ow 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other 


Supplied. in Kegs, 28, 56, or 112 lbs. Price 2s. 3d. per lb. Keg Free. 
SPHCIAL TERMS FOR LARGE QUANTITIES. | 

IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ik, 

"consequently the saving in freight is very considerable, Liberal Terms are conceded to Export Merchants, 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINE, 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 
Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE were submitted to Otto Hehner, Esq., for for sis, ul 
subjoined Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— ae 
The 11, Billiter Square, E.C., London, me and that uently no friction obtainable in the 
I have subjected a sample of Bell’s Asbestoline taken from the VERRE. 
stores of Messrs. J. Bell and Son, in Southwark Street, to a number ’s Asbestoline as absolutely safe a lubricant ascan be | 
of tests, in order to to ascertain whether its use in Mills or Factories desired or obtainable. In the case of fire out from 
might contribute to the danger from fire. cause it does not assist the conflagration, ar À it is ra 
found that Abestoline ignites ony WS with the gross of leading to ppentancens combustion, either by itself of 
difficulty when ht into contact with flame; that wood and | contact with inflammable material. 
other combustible soaked in Ashestoline burns, if anything, | _ From the physical nature of Asbestoline its use is of necessity 


ter difficult than by iteelf, that ite flashin int is so | perfectly clean and free from waste 
high that it lies beyond the range of Mere Thermo- (Signed) OTTO HEHNER, Public Analyt 


BELL'S ASBESTOS COMPANY, LIMITED || 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. ae | 
Depots :—MANCHESTER: Victoria Buildings, Deansgate. LIVERPOOL: 2, Strand Street, James St 


ne: 
| 
= 
| REGISTERED. | 
| 
+ 
pu wed 
+ fn the numerous cases of special dificu à which the best oils are ineflectual. s usec h marked success in Steel and Iron Works, Collieries, Cotton and Wool Mitts, . « 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up to 6,000 revolutiess | 
; per minute, ite work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the euceets | 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubricatien 
| has not received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and support. 
| à | 
| — | # . 
| Lubricator fitted to Showing Section of Lubricator fitted to Lubricator in Poste : 
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ASBESTO 
COMPOSITION 


For Covering Boilers and Steam Pipes. © 


WILL REDUCE LOSS BY RADIATION T0 A MINIMUM AND SAYE 40 PER CENT, OP FUEL 


Price 26s. per Owt. Second Quality, 168. per Owt. is superior to the best sold by other firme. 


BELL'S ASBESTOS BOILER PRE 


Will remove incrustation from Steam Boilers of all kinds without chipping. 


Every Cask is sent out as above. 


à shows Boller Pates when tnerasted. B oe Beer wn 


that is in the water, entirely checks pitting 


Whenever 
ro Bye from incrustation. The small quantity req to effect its purpose makes this the. most and more than 
higher price we charge for a fluid, which in the case of many other makers, is useless. 


Price <2. per Gallon. ner the by Sem. 
UANTITY t weekl Lg ye here the water is bad rather 


118, SOUTHWARK ST. LONDON, S. E. 


CARD: 44, dames it, Bute Docks. BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basin. GLASGOW: 


FE | | -ASBES 
=a 
=a It is essential in a covering that it shall not only be a non-conductor, but a substance free from whatever can injure metal,and | 
| expansion and contraction, the CN to Tanks with or 
| tee surfaces without bands or any necessary for holding on other. 
3 Our Covering never to Save its in a few months, lasts for ye after which it can be taken off and 
| pata à Pod nd Tn all respects it is s0 superior as to be infinitely cheaper chan Compositions sold at one-fourth. the 
For Export about cost of freight is saved as compared with Compositions sent out in a wet state. In competition its 
iq 
| \ a \ >>” | 
4 and corrosion It also disintegrates incrustation so immediately as to prevent its dhering 
S botton in a loose powder, which is easily swept out. By boilers clean a great economy of ss Siesta, ond the danger of 
the plates burning is mtire obviated, thus avoiding tae erent lake which are separable from scaled plates, lengthening the of a 


PATENT 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIO} 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


LA 


SOLE MAKERS: 


‘GREENWO (D & BATLEY, Worrs, I 


PRICES ON APPLICATION. 


+ 


ESTABLISHMD 1672. 
TELEGRAPHIC JOURNAL AND. 


ELECTRICAL 


THE ONLY INDEPENDENT JOURNAL DEVOTED TO THE SCIENCE OF ELECTRICITY.. 
Published every FRIDAY, Price 4d. | 


‘TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR ou! " : 
OFFICH, 22, PATERNOSTER ROW, LONDON. a4 


THLEGRAPHIC ADDRESS: “AGHEEAY, LONDOW.” (CODE A =4 q 
All Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Oo. "a 


SUBSCRIPTION RATES.—In Great Britain, 
| below), per Year, +), Is. Sd. Exce — = 


Persia (via 
VOLUME XXII. can now be 


price 2s. Gd. each. 

READING CASES, to hold from One to can now be ha 
the Publishers, Price 6x., or Free by Post (in Great Britain) 6s. rs 

FOREIGN AGENTS.—New York: D. Van Nosrranp, 23, seen Street. Paris: Veuve J. Borvaau, 23, Rue de la 3 ee 
Berlin: Asnzr & Co., 5, Unter den Linden. °F 


NOTICE To SUBSCRIBERS. 


By special arrangement with the proprietors, we are enabled to su pply any of our 
with that excellent monthly paper THE ELECTRICIAN AND ELECTRICAL ENGINEER, 1 
York, post free, for 12s. per annum. Our Subscribers will, in this way, be enabled to obtain, #18 
advantageous rate, this valuable compilation of American electrical news, edited by Frank L. de 

_ NOTICE TO ADVERTISERS. 


Tho ene the latent to Which cn to 
in current week’s issue:—New Advertisements, or Alterations to existing ones, Wednesday" Ÿ 
Small Announcements for middle pages Thursday 2 p.m. i 


ADVERTISEMENT RATHS ON APPLICATION. | 
Cheques and Post Office Orders (on Chief Office, London) to be made payable to Mr. H. Azanasrss, 23, Pa | 
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Zipp ARYL: 


THE TELEGRAPHIC JOURNAL 
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AUGUST 17, 1888. 


170 
eee 171 À 
eee 171 


174 
177 | 
Baller Device or ihe Renewal of Arial Line rire we | 
( 


PA Galvanic Generator (ustrated) 179 | 


Light ia Paris mm 
Patent Once» and Démon. 


CONTENTS: + 
… 165 à Ar (ra 


Hampton Wick Railway Accident... 167 | American Notes... 
| igations on Dry Elements (il@trated) .. 


NEW AND | PATENT LAW. | 
PATENT C OFFICE. . 
H. GARDNER, 


MANCHESTER. 


8. GREAT WINCHESTER | STREET £0. = | 


166, FLEET STREET. | 


Manufacturers of tho _ 


Steam Dynamos for Central Stations. 


|STAFFORD & EAVES, 


OOVENERY 
DEMARIO 


of Power 
MOTORS. tem 


Special Dynamos for Pain, Ratatng 


Price Lists on application to Volt Works, Coventry. an 
Landen & REW, 5, Viera Sin, LC. 


vue sraxuore ~ 
TELEPHONES 


Bights Guaranteed. 


Prices from £1 108. to 25 10s. 


PER INSTRUMENT. 


Wm. M. FOXCROFT 


(Successor to the late W. Fenoreft, alee P. Lucas), . 


36, PERCIVAL STREET AND 9, SMITH STREET, 


CLERKENWELL, LONDON, 


( Offces-PERCIVAL SFAEBT). | 


lack and Bloc, Single Bal, Sounder, Perferater, 
Photemeter, Telephone Choses, 


PRISE MEDALS, LONDON, 18; 


CALEDONIA WORKS, 


‘Telegraph and. Telephone Case Manufacturer, 


E.C. 


to Her Majesty’ Government Bailway 


PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS. HIGH CONDUCTIVITY. 
SPECIALITY sert WIRE, TO ALL SPECIFICATIONS. 


| 4 
—s | - Pileen-Joel and General Electric Light Company -... 184 | 
the Telephone Useful New Patents, 1668 ... w | ALL 14 | 
min continued) Abstracts of Published Specifications _ eee eco 
| 
Electrical Workman’s Club eco eee eee eee 19 
Galvani: Belt Quackery 3... 191 
Telegraph Survey and Construction d 
ting of Railway Trains eee eee eee 198 
A Correction eee eee eee eee see eee 193 
The Institute of Medical Electricity sé ost … 198 | 
# 166 
1 STRE! 
| LON DON 
SUCCRSSUR TO 
. Mewrs. Kopunteon, Hnoowanx & Co. 
Pemphlet o7 Costs Gratis. | 
RCA Thirty-five Yeare’ special practice with 
Provinional Protection (9 months) | 
Fall Paton years 
“4 TS Lines erectod under Licence from TS \ 
¥ H.M. Postmaster-General. | 
| 
tas, vonductors, &c. co WIRE, all sizes for covering. | WIRE el kinds 
GALVANISED HARD STEEL STRAND for Mechanical Tolophones, an 


L 


TECTRICAL REVIEW 


oc 


‘NORTHERN TELEGRAPH "WORKS, HALIFAX, ENGLAND, 


CONTRACTORS T0 THE BRITISH, INDIAN & COLONIAL 


— 


the cost low. 


: FLETCHER’§ PATENT WATOHMAN'S TELL-TALE— 
by the L. & N. W. Railway Company, the Government of Victor) à 
Cannot be tampered with, not likely to get out of order, only one J ie 
required for the whole circuit, the current only used once during the round, 4 

Prices and estimates on application. ; 
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__LEOLANOHE BATTERIES, ILLUSTRATED LIST, FOUR STAMPS. 


Manufacturecs of 


PORE CARDON POOFTS TUBES, FILTERS, CELLS & BATTERY PLATES 


. OF EVERY DESCRIPTION... . 
WORES:-BARNSLEY. 


Acenor à Srones-—THE GLOBE ELEOTRIOAL & ENGINEERING 00. 


. Melegraphie Adäres:—" CARBON BARNSLEY” 


| H. THORPE 


09, THEOBALD’S ROAD, wo.” 


LION SQUARE, W.O. 


Ball Fittings of at 


CASTINGS IN. BRASS, à METAL 
And PHOSPHOR BRONZE. 


rs, Meat Por Br 
METAL. 


“JOHN: & JOSEPH HUGHES, 


“ALBION METAL WORKS, 
STREET, BIRMINGHAM. 


* 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 


UNITED ELECTRIC WIRE Co. 
14a, Clerkenwell Green, London, E.C. 


THÉ BARNSLEY CARBON 


84, EAGLE STREET, RED | 


THE ELEC ELECTRIC LAMP | 


‘OWNERS of the BERNSTEIN, SYSTEM of ELECTRIC 


SOLE MAKERS- . 1 
STANLEY & DAVIES, 
Glectrical Gugineors, + 

HYDE NBAR 


2, AOE, META LONDON, 


The lamps of this Company are of low resistance, 


VITRIFIED SWITCH BLOGES 
Tubes for Electric Wires, 


PLAIN AND COLOURED ROSES AND SG 


GLASS LECLANCHE ae 1 


POROUS AND STONEWARE : 
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OR AALE BY ALL EROMIEERS AND SUPPLY COMPANIES 
Manufactured only by 


THE VITRITE 


— TEAMS), GATESHEAD. 


at the 
International 


~ MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON; 4 wo 
PUMPING, IN MINES, 
HAULING COLLIERIES | 

and WINDING and IRONWORKS. 


. Special attention in fitting up Factories with Electric Power, and quotations given for — 
Transmission of Power for all Industrial purposes. 


MACHINHS MADE FOR SPHOIALLY SLOW SPHND. | 


COMPANY, LIMITED. 
cie Weak, Sanden E.C. 


‘TELEPHONE Mo. 1,794. wonss :-NORTH WOOLWICH. 


of 
SUBMARINE CABLES, 


ELECTRIC LIGHT CABLES. 
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. the strain on the th is screwed on the electrolier, 
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FOR TESTING ACCUMULATORS AND OTHER BATTERIES. GUARANTEED CORRECT, 148 =| | 


+ 


VOLTS 4 vo LTS. 
TENTHS OF A VOLT. TENTHS OF A Vout... 


Size 4 inches by 8 inches by 2} inches. 


PRICE £2 2s. Solid Leather Case and Sling Strap, 1 10s. each ¢ 


MR. W. H. PREECE WRITES — à ee 
Wimbledon, 2nd Feb: y, 16 
1 have calibrated: your volimeter and find it very exact. It is now in regular use 4 


Yours 
+ W. H. | 


(PATENTED 


Can be wired from the Front without : 
being taken to pieces, and having no 
_ brittle sat is not liable to fracture, - 
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ATTACHED TO HOLDER. 


THE “WALSAL.E." 


(AS ABOVE SKETOE.) 


WALSALL WALS 


- 
1 
F 
3 
ae 
a 
LA 
« 
4 
4 
* 
4 
: 
% d 7 
5 + 
- 
NO PERMANENT MAGRETS USED. NO FERMANENT MAGNETS USED - 77. 
+. 
a a 
: 
4 
‘ 
. 
6 
L 
| ‘ 
. 
‘ 
: à 
| | 
« 
‘ ” 
Le, 
‘4 
‘ | à "0 à - 
4 
ae. s 
. 
f +: 
if 
:: 
TT | e% 
| CE 
~ a, 
’ 
pa 58 2: i à ‘ | 
+, +? J +? 1 | 3°31 Er : 
» 5 
4 i 
| 
if 
ttt 21% 
HH 
| = | 
— :| 
. à 
& 
| 
4 : | . a, 
> 
xx # 2% 
a 
° LE 
! 
No. 4. No. 6 Mo 
— 
‘ 
~ 
+ 
ÿ 


. 


BOURNE & SON, 


REVIEW 


RTONEWARE TELEGRAPHIO INSULATORS AND BATTERY 


with great 


Makers of Mr. Slater Lewis’ Patent Seif-Binding 


| Works: DENBY POTTERY NEAR D! DERSY, 
| London 6, ST. PANORAS. STATION ‘BUSTON "ROAD, 


MAGEIH, 


Eusorarcaz W 


‘Park's Head Yard, Turnmill Btrest, London, B.C., 
MUDFORD, ie | IMPROVED GRAMME MACHINES, 
Lists Free. (As by the late British Light Company, Limited 


ELECTRIC LIGHT ENGINEERS, | 


{ = ON APPLICATION.. LIBERAL TRADS — ww 
= 
+ WATCHMAN'S CLOCKS. 
NEW PATENT LOCKING & PERDULUM INDICATORS 


MECHANICAL TELEPHONES. 


: ELECTRICAL 


CASE WORKS, 
5, PHŒNIX PLACE, 


OOLDSATH FIELCS, LONDO:, W.0., 


MANUFACTURERS OF 


| Byery description of Cases 


MASAINENE 


TELEGRAPH, TELEPHORE, AUTOMATIC | 
And Electrical Instrument Makers, 


CASE MAKERS TO THE 


CONSOLIDATED TELEPHONE 
CONSTRUCTION & MAINTENANCE CO.,LD., 
Who are the Sole Licensees for the manufac: 
» ture of Telephones and Transmitters in the 
United Kingdom under the Patents held by, 
Ste United Telephone Co, sore 


Five 
ow To PURCHASE A 


H TO PURCHASE A PLOT OF LAND FOR 


VULCANITE. 


| MANUFACTURED BY 


THE NORTH BRITISH RUBBER CO., LIMITED, 


Edinburgh; London, 67, Moorgate Bt. ; Manchester, 6, Charlotte St. ; 
Liverpool, Cereal Court ; Glasgow, 106, Buchanan St. in 


ELECTRICAL ENGINEERS, 


Manufacturers Patented 


| 


(lacunes 


: Factories and Private Residences. 


SS 
= 


WORES, KING ST, 
NORWICH. 


DYNAMO MACHINES, | 


given r= Lighting Towns, 


HOUSE FOR TWO 


for Electrical Purposes. 
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BEST 


| BRONZE, 
CASTINGS, 


* 


HP. 


« 


Manchester : 
6, Todd Stréet. 


Hadéersfield : 


ANDREW & 60. REDDISH, STOCKPORT. 


| 
|. 
Phosphor Bronze S  Bronse und Silicium Copper |. 
| Springs, Ropes, Sem, Wire of Great’ Tensile Sragi | 
at Machinery NC Blectrcal | 
Of the British and Colomal Patents, Be 
THE PHOSPHOR BRONZE G0, 

87, Sumner Street, Southwark, London, S.E. Be 

| | tien | Eb 
| 
{ | consequently | 

100 HP. Steady | 
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DORMAN & SMITH, 


GRAPE 17 ot REAL Waa’, CA 14 TT: 


TELECTRIC 


As supplied to the AT VERY SHORT NOTICE. 
SU 


MAIN “aa 
PRINCIPAL ‘CONTRACTORS, SHIP-BUILDERS, IG 
. AND STEAMSHIP COMPANIES. L H 
.  Hllustrated Price Lists on application. 


FITTINGS. 


PAGE PAGE 
Drake & Gorham see eee 
Electrical Power Storage Co. 26 16 
Elwell-Parker, Li see 24 ° 22 : ae 
J. Stiff & Sons (Boxes only) 23. |: 
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| FULL PARTICULARS ON APPLICATION TO THE SECRETARY, 


SON 


ELECTRIC LIGHT FITTINGS, 
6 ARTISTIC,” 
SELECTRICAL” 
INEXPENSIVE.” | 
Works & Showrooms:—S, Berners St., Ww 


| EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. ee 
Manufacturers of Incandescent Electric Lamps, from 1 CP, to 1,000 C.P., Swan's Miners’ Lamp. | : 


vevetnes. OF SVERT tate To 


bak their latest are the Athensum and National Liber | 
Clubs, N ational Provincial Bank, H.R.H. Duc d’Aumale’s house, and Steam Vessels. | , 


FACTORY: PONDERS BND, MIDDLEHESEX. 


LIMITED. 


> à 


For Prices, Estimates and Parhoulars apply to 


THE SECRETARY, 13, Albert Mansions, Victoria Street, SW. 
DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote spécial attestion to | 
STEAM EAMES REQUIRED FOR ELENTRN LICHT 


4 | 


— gs 

the market 


Horizontal Fixed 


und Semi-Fixed En 


= their Engins cod Bellows ung 
‘DAVEY, PAXMAN & CO. Engineers, Pe... at work every evening in the Electric 
Loxpon Orrics: 189, QUEEN VICTORIA STREET, E.C. 25 Light Shed. 


| 


INTERLOCKING THE LOCK AND BLOCK. 


SAXBY & FARMER, Railway Signal Contractors, pee 2 Road, KILBURN, LONDON, HW, 
Manwfacturere Signals, Oubins, Intertecking Levers, Bleck Instruments, and Signal Werk of every description. and 


| MANUFACTURERS OFr ELECTRIC LIGHT APPARATUS. 
3 ALTERNATING CURRENT DYNAMO MACHINES. 
| TRANSFORMERS. MOTORS. 


BRUSH DYNAMOS AND ARC LAMPS. 
VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


The Corporation are prepared to carry out installations on the Purchase-Hire Syn, nd dr fe 
the supply of plant for | 


| 
x i \ FY | | ‘ ‘bau 112 14 aia. ugust 17. 
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eases’ is Engine. 13 to 100 H.P. nom. 
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Manufactured ‘Bolely by 
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ao (COCKBURN & DAY, Managers), 
Street, Finsbury, Louise, EC. 


MANUFACTURERS OF 
COCKBURN’S AND THOMAS’S 


“ 
4 
fl 


. AND ALL KINDS OP 


COMPANY, LIMITHD. 


Offices: 106, CANNON STREET, LONDON, 


MANUFACTURERS OF 


| Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. — 
VOLT AND AMPHRZ METERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF 


LIGHT 


OF EVERY DESCRIPTION. 


INSTALLATIONS FOR SHIPS, ROSES, OR FACTURES. 


om APPLICATION. | 


SILYERFOWS, LONDON, E.- 


. 


‘Works 


TER 


LONDON WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Manufacturers of 


OF ALG DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


DYNAMO MACHINES, ARC LAMPS, 


BALL AND THLHPHONE WORE, 
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E TELEGRAPHIC JOURNAL AND ELEC 


LAMPHOLDERS, 
CEILING ROSES, 

FULL PARTICULARS AND PRICE LISTS ON APPLICATION. va 
01, QUEEN VICTORIA EC, “ installation,” Len 


THE ELECTRIC APPARATUS. COMPANY, 


CHARING CROSS, AW. Works: ARNOLD ‘ROAD, new, fi 


Telegraphic Address: “CAMPANILE,” LONDON. 


 SPBOIALITIES IN 


GLASS WARE FOR ELECTRIC LIGHTING. à 


ELECTRICAL PATENTS.—A SPECIALITY. 
FELL AND WILDING, PATENT AGENTS, 
Q. FELL, Pal ist PL, ELLE, on Engin iyo Landen 8. WILDING, HLS. Chen, 


and scientific advice in all matters connected with in all countries. 


1 QUBEBN VICTORIA STREBT : LONDON, B.C. w 


RAMSDEN, CAMM & CO. | 


BRIGHOUSE. YORESHIRHA, 
| Brow and Ateel Wire Drawers and Galvanizers. 


(MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


RANSOMES, SIMS & 1 JEFFERIES, 7) ] 


— Works, , IPSWIOE, & 9, Gracechurch St., LONDON. 


SMITH 


Millwall, LOND ON, E. 


ELECTRIC LAUNCH BUILDERS, 


ELECTRIC TRAMCAR 


Vv 


Engineers "ESTIMATES GIVEN 
MOTOR and SHIP LIGHTING 
Boiler Makers 
DYNAMO REPAIRS / 
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“APOSTLE” 


bs 
BEST QUALITY. 


For PARALLEL or SERIES ARC 


PERFECTLY WHITE BU BOUT 
AND STEADY LIGHT. PRICHS. ee 


A Farthing a millimetre per Foot, or £1 a millimetre per 1,000 Feet (rom 8 te 19 milligtres. 


Diameter Price | Price Per 
(25mm.=1inch).| Per Foot. |Perl,000Feet.| Size mm. | Root, | 1,000 Feet. 
8 mm. 2d. 28 16 4d. 216 0 
. | | 17 |. 4a | © | 
£10 43d. £18 0 
gn | | 6d. 222 0 
12 ,, ARR 22 7d. 226 10 . 
13 , . | gis |. 25 | 84. 28 © | |: 
. £14 27 104. . 236 0 
15 ,, £15 30  1ld. . 242 0 | 


Made in any Length. Discount for Quantities. 


MILLIMETRES 
e 10 20 30 40 so 60 70 
! INCHES & 


REFER TO OUR CATALOGUE FOR ‘ALL OTHER SUPPLIES, 


AGHNTS WANTHD. 


THE GENERAL ELECTRIC CO. 


@ BINSWANGER co., 
MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 


5, Great St. ‘Thomas Apostle, LONDON, E.C. 


Telegrams: 6 ELECTRICITY.” . Telephone No. 1887. 
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JOHN FOWLER CO. (LEEDS), 


LEEDS, ENGLAND. 


ELEGRAPHI 


TATHAMS _ 


WGI INSULATION 
LOW CAPACITY, 


Vu AEFECTED BY 


Specially suitable for every of 


WORK. 


É Sydney, 1880; 
| | Calcutta, 1884 ; 
= London, 1885; 
| COMPOUND AND DOUBLE CYLIND BR Saltaire, 1887. 


Fitted with Hartnell's latest Patent Automatic 
Expansion Gear. | 


JOHN FOWLER & CO. (LEEDS), LIMITED, ENGNNEERS LEEDS, ENA 


TRACTION AND PORTABLE 
AND DYNAMOS COMBINED. | 


| | 
PATENT 
| Ve ME CM STRERGIY = | 4 
| || 
| WRITE (| \ « 
| for (| N | 
SAMPLES | 10-Wire Telegraph. 
PRICES. | 
|| | 
| | À 
à © e | 
ee | 4 
| AZ | 19-Wire Telegrash 
. | || A . 
| Armored (alee: | 
(| 104-Wire Anti-Induc | 
Blectric Light. | 64-Wire Anti-Induction Telephone. | tion Telephone.  ! 
ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. © 
PTE | | 
Single Cylinder, or Coupled Horizontal - Compound Horizontal Bagless 
Engines - FITTED WITH 
‘ 
| FITTED WITH LOCOMOTIVE BOILERS. Hartnell’s Patent Automatic 
. Cornish and Lancashire Boilers. Expansion Gear, 
Hartnell’s Patent Govenors. For Electric Light Stations. | 
| 
| nd =<» 
| GOLD MEDALS, À 
e 
‘ 
2 Ie 


88.) THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
‘International Exhibition, Glasgow, Stand No. 497, Machinery Department. 


KENNEDY, 


Telegraphic Address: “INCANDESOENT,” GLASGOW. — 


(Lun now prepared to supply superior INCANDESCENT LAMPS of any CLP. or 
voltage free of royalty. 


INCANDESCENT LAMPS 


‘From 800 U.P. to 3,000 C.P. To replace Arc Lamps. Require no attention. — 
| ELECTRIC LIGHT ENGINES, DYNAMOS, TRANSFORMERS &e. à 


PRICES AND PARTICULARS ON APPLICATION. 


 Glectric Zight Fittings 
on ae | IN. IRON, BRASS AND COPPER, &c. 
Desens AND OF DESCRIPTION WROUGHT ROK WORE. | 


SHOW ROOMS: 


y J 
mam 9, Duke Street Mansions, Grosvenor Sa, W 
ee DESIGNS AND ESTIMATES FREE. 


LIGHTED ENTIRELY oN THE 


SYSTEM 


LAING, WHARTON & DOWN, 


82, NEW BOND STREET, LONDON, W. 


ENQUIRIES INVITED FROM ENERGETIC MEN OF LOCAL INFLUENCE. 


ESTIMATES FREE. | un 


“il 
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OUR TRAVELLERS WILL HAVE PLEASURE IN WAITING UPON BUYERS WHO WILL K 


a 
* 


4 


“ LIMITED, HELSBY.” 


TELEGRAPH ADDRESSES: ‘. CONCENTRIC, LONDON.” TELEPHONE No. (LONDON) 1985. 4 


N.B.—Our Catalogues, specially illustrated by Rimbault, Post Free. 


The following Goods are manufactured absolutely from the raw material in our own | 
shops, hence our ability to supply Goods of the highest quality at the lowest. possible | 
remunerative rates. | 4 


‘The above is an exact section of a 570 G. P. Wire Cable now being manufactured. 
THROUGHOUT at our own works, and samples of which will shortly be on view at our. 
London Office and the Glasgow Exhibition. | | | 


#4 


FURNISH US WITH THEIR NAME AND ADDRESS, 


= 


À 


Full Stock of all Goods kept at our London Office and Warehouse—29, Street, B.C. sie F1 


CONTRACTORS TO | 
| The ACTU’: Te - | | 
Governments, &c. SS À 
ST) AND /A\ AND &CO 
À 
PEN WIRES DPERCIR 
— APPARATUS COMPOUND À - if 
SAG <Q NSS 
SCT AN TELEGRAPH XIE NY & 8 
NSTRUMENTS) LIGHT PENDANT | CASTINGS 
Q © ne, AND & À N \ \ 4 | 
— — | 
AND no À | | 
| 
Railway and Telegraph NE | ARS Telephone & Electric Light 
| 


68, QUEEN VICTORIA STREET, LONDON, E.C., 


| can at a few minutes’ notice put any machine 


| A Une OF SEERA 


TELEPHONE: 1008. TRLEGRAMS: LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 
ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, 


And Albert Square, MANCHESTER. . ms 


HLEOTRICAL PLANT” |. 


For every description of New and Secondhand — 
ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, 
Ready for immediate delivery, consult 


“Glectrical Plant,” 


Ofices: 62, QUEEN VICTORIA STREET, LONDON, E.C. 
Telegrams: “INDICES,” LONDON. ‘Telephone: 1688. 


18, St. JOHN’S SQUARE, CLERKENWELL, 


COMMISSION ROOM 
SALE OF DYNAMOS ELECTRICAL GOODS. 


Is prepared to receive Dynamos and other | 


Electrical Goods for Sale on Commission, and 


down and run it to show “ore ponts 
its output. 


— 


NOTICE OF F REMOVAL. 


BERNSTEIN ELECTRIC. LAMP 


COMPANY, LIMITED, 


HAVE REMOVED THEIR OFFICES 
à, MARLBOROUGH MANSIONS, 


VICTORIA STREET, WESTMINSTER, SW. 


IE TELEGRAPHIC JOURNAL AND FLE 


HARBURG IND1A-RUBBER COMB. COMPANY. 


| 188, LONDON WALL WOOD STREET, E.0. 


VULCAN ITE. 


London Warehouse: F. WINTER, 


EBONITE. . 


desires an a 


1 fast and loose 
Shelton House, Littleham 


‘London, W.C. ‘ os 


Relating te Situations Vacant, Situations Wanted, Businesses 


.| Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 


any kind Wanted, or for Sale or Exchange. 
Three Lines and Under (24 words) ... 2s. 6d. 
For Every Additional Line (8 words)...  ... Os. 6d. 


et This Scale does not apply to Trade Advertisements, terms for which 
can be had on application. 


N ELECTRICAL ENGINEER of over six years’ p = 
experience testing, w 
tment.—A ton 80, Grenville Park. 


Blackheath, 8.E. 


ANTED, a TRAVELLER, must have electrical knowledge ; 
and ence. Also a practical ELECTRICIAN used 


in , bells, &c. Also a CLERK; 
erence given to one used business.— Apply, stating 
AN WANTED, work incandescent lamp 
vacuum pumps.—No 2 Ezscreicaz Review office. sis 
ITUATION the wire-covering trade. | 
years” cal experience in all bennches— Box 2166, 
Office of this aper. 2555 


R SALE.—No. 3 Phœnix Patent d-wound, 
, and other apparatus, also about 36 feet of * 
44 inch leather link-belting. particulars apply to **O’R.,” 


ELECTRICIAN S.—Com ” en 
i = & Co. 


—Prices and particulars on to Roszy » Globe 
Works, Lincoln. 2632 
ECOND-HAND MILLING MACHINE, also small planer and 

drilling machine, suitable for electricians and other mechanics. 
—À BRrrannia Co., 100, Houndsditch, London, makers of 
tools to the British ‘Government. 2533 


MPROVED WIRE-COVERING MACHINES FOR “vu 
Will uce almost every class of electrical wires. Sim 


cheap, and effective. Also some eee Pr cov 
wire with silk can he had.—Full particulars, 


““TNSTRUCTIONS FOR THE LAYING AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” — Pro- 
Hlustrated.— from the French of Dr. Francois 

The Kiweno Co., 26, 


‘ELECTRICAL REVIEW. | 


INDINGS AND CASES —Subscribers and others ig pete 
their half-yearly à bound 
Cases for inding are are 


Cloth at the rate of fe. 6d. volume. 


also supplied at 2s. 6d. each.—22, Parzrnostzre Row, Lonpon. 
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CITY AND QUILDS OF LONDON INSTITUTE. | THE BOURNEMOUTH ELECTRIC LIGHT me 
TECHNICAL COLLEGE, FINSBURY. POWER COMPANY, LIMITED, 


S. P. THOMPSON, Principal. 


HE COLLEGE COURSES of Instruction 2 LIQUIDATION. ft 


in Laboratory, 

Electrical Engineers, and Tec em com- | are desirous of 

organised for instruction in Technical Manufacturing Processes. ot "B, and ©, 

Feo for Session, inclusive of Laboratories, Workshops, and Draw- company, — vA, c, 

ce, 

"ihe Entrance Examination will take place Wednesday, 
ber 26th, at 10 o’clock a.m. — 

holarships of £30 a year each, and the Holl Scholarship of 


£20 a year, all tenable for two years, will be awarded (in accord- 
‘ance with = ‘several schemes) on the results of the Entrance 


For Particulars of Scholarships, and eng e Instruction, | days after payment of ne | roads À money, and the purchaser 
apply at the Technical College, Leonard Street, City Road, E.C. ; nel make goed any damage to the. premises, or otherwise. | 
or at Gresham College, E.C.] occasioned by such removal. Payment in full of the purchase 

JOHN WATNEY, } Hon. Secs. money must to the Liquidators within 48 hours of notice 
00 WALTER 8. PRIDEAUX, of F4 Bo of Tender. 
: Lot A.—Two large and five small Ferranti Transformers, eight ‘} 


THOMAS BARRACLOUGH & OO. Ltd, Switches; all new. | 


Lot B.—Th t and stock of the company (including 


STRANDING AND MAKING CABLES OF EVERY Size AND DescmipTion. | fezted) in the wayleaves grant by owners and occupiers of 


premises at Bournemouth. | 
Globe Works, Rochdale Road, Manchester. 1900 Lot C.—One 30 horse-power Nominal Compound Marshall's .— 


included in the other lots. 


5 à Observer Chambers, Bournemouth ; and 265, Strand, London, W.C. 
OUR CATALOGUE [or of the Liquidators, Mr. Epwarp and Mr. ¥. 


| _ Just Published. Cloth, 2s. Post Free, 28. 2d. 

|BELT PULLEYS, | ay | 

|ROPE PULLEYS, | 
Rope Flywheels, Haulage Rope Pulleys. | 


| Gear Flywheels, Mortice Wheels. | 


| Loose Collars, Fast Collars, Couplings. | 
PEDESTALS, | 


DISTRIBUTION 


| ALTERNATING CURRENTS 
| HARPERS ..... ABERDEEN. || 
]] Our new List of CASTINGS of above, P cwt, | | 


TRANSFOR MERS. 
9 SLATE BASE RANKIN KENNEDY. 


SWITCHES, London: H. ALABASTER, GATEHOUSE 4 


r. H. ROYCE & Co., Blake St., Hulme, Manchester. 22. PATHRNOSTER ROW 


GLASS SHADES. 


: COLOURED SHADES FOR DECORATIONS. 
China Britches, Wall Connectors, Lamp Holders, Fuses and all 
Electrical Fittings. 


“FOWLER, LANCASTER & CO. 
Glectrical Guginerrs, 
MANUFACTURERS OF ALL ELECTRICAL FITTINGS FOR CONTRACTORS, 


ALBERT WORKS, BIRMINGHAM. 


PRICE LIST ON APPLICATION. SAMPLES ON APPROVAL. 


- 
| 
112 
4 do not bind themselves to accept the highest or any Tender. + 
All plant purchased (except the fixed pole adarc rn § 
ocessori RIDLAND, at the oflices of the company, Richmond Chambe | 
: for the Transmission of Power, is Bournemouth. Orders to view may be obtained of the liquidators. | 
THE ONLY | 
À Complete and Perfect EE | 
ONE IN THE WORLD. | 
| 
| L 
a 
Coloured Shades and Reflectors. Ceiling Bowls and Suspending Bowls. 4 . 
“à 
va § 
À 
In all Colours. 


8 
8. 
t 
d 
d 
% 
bey 
i. 
3. 


- 


No. 1. Blectric Traction. 
. No.3. Testimonials. 


IE TELEGRAPHIC JOUR! ) ELECTRIC] (VIEN QUPPLE xix 


r Er ? 


SALES MORE THAN DOUBLE THAT OP ANY OTHER COMPANY IN THE WORLD. 


1,250 H.P. of Motors sold in one week in J uly, 1888; probably more 
than all the other companies combined during the same period. 


600 H.P. SOLD IN A SINGLE DAY. 


| MOTORS IN PRACTICAL OPERATION IN OVER 100 CITIES AND TOWNS 


_IN ONE CITY ONLY have sold over 1,000 H.P. 


_ Railways in operation or in construction in the following Cities in the. U.S. :— Richmond, 
Va.; Carbondale, Pa.;. Wilkesbarre, Pa.; St. Joseph, Mo.; Wilmington, Del. ; Harrisburg, 
Pa.; Lafayette, Ind.; Davenport, Ia.; Salem, Mass.; Brockton, Mass. ; Hartford, Conn ; 


Steubenville, Ohio ; Scranton, Pa: ; Manchester, Va.; Akron, Ohio; Richmond Extension, | 


St. Joseph. Exton sion, Wilmington Extension, Wilkesbarre Extension. 


VE OF TW LUN OFTHE LAME LG LUNG ARNE, 


Send for the following de descriptive Ciroulars : — 


No. 5. Facts Sprague Motor. ‘No. 8. Mill Work. 
No. 6. Sale of Blectric Power. No. 9. Railway Work. 


No.7. Richmond Road Sprague No. 10. Mechanical and Electrical 
System. Data. 


16 & 18, BROAD STREET, NEW YORK CITY, U.S.A. 


No.2, Mining Work. 


No. 4. Mleotric Transmission. 


2547 


| 
| 
1000, 
4,4 
+ 
¥ 
| 
“4 
¥ 
| à, 
+ # » A | 
| 
: 
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GATESHEAD-ON-TYIVE. | 
MANUFACTURERS OF 


ELECTRIC LIGHTING PLANT 


OF ALL DESCRIPTION Ss. 


| Our System has 

been Fitted to the|| | 
most recent 
WAR SHIPS VU 


the following 
GOVERNMENTS, 


Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the | SPECIAL PLANT PR 
ITALY. FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded | 


mx, ONLY GOLD MEDAL 


Tolegraphic Address" Oyelope,” Gateshead. 


i 
* 
C4 


THE WHOLE OF THE | 


. + OF FIVE COURTS 
OF THE RE 
“SUNBEAM” NEWCASTLE | 
INCANDESCENT EXHIBITION | 
LAMPS: SUNBEAM | 
‘Telegraphic Adäres SILVER MEDAL, 


“SUNBEAM, GATESHEAD." 


FROM 200 TO 1,500 C.P. 


Over 00 Stoamships 
| of the leading 
] À Passengerand Trading | 
| lines have bem 
) 
— 
sous ~_— 
| 
à | HIGHEST AWARD 


4 
va 


GULCHER 


ALTERNATING CURRENT DYNAMOS FROM 0 10 10 NT | 


SPECIAL DYNAMOS TO CUSTOMERS REQUIREMENTS, 


| Complete Mnbdise for Lighting Mills, dés Collieries, Private Houses, 


W, MENZIES & Co. 00, Side, Howeastle. 


| MOUNTAIN, Eagle Foundry, Birmingham. 


COMPANY, 


BATTERSEA FOU N SW. 


REDUCTION 


Constructed in Stock Sizes from : to 100 oe, 


standard EMF. 65 and 


GÜLCHER ARC LAMPS 


COMPLETE WITH GLOBE & FITTINGS, OR IN STRONG FACTORY LANTERNS, 


1000 CP. - - - £10 00. 
2,000 CP. - - sé £10 10 0 
8,000 CP. - - - £1310 0 


For Lighting, Dey ositing and ag Metals, Transmission of Power, dc., de. 


or Public ane Towns, on 


PARTIOULARS : MAY BE OBTAINED FROM THE COMPANY’ S REPRESENTATIVES 

AND AGENTS— | 
Mr, LEWIS X. WILLIAMS, Aberdare. 

» FB. WELCH A Co, Market Street, Manchester. 


»» W. SHANNON, Londonderry. 
» W. LESTER & Co., 11, West Regent St, Glasgow. 


MILES Bros. à Co, St, Hew 


OR DIRECT BY APPLICATION TO THE MANAGER, 


LBATTERSEA | FOUNDRY, LONDON, SW. 
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|| MIRRAL À 


WESTERN 


TELEGRAPH 


(AMERICAN STANDARD PATTERNS) ALSO 
DUPLEX AND QUADRUPLEZ. 


ae EXCHANGE APPARATUS, DYNAMOS AND ARC LAMPS, TELEPHONE CABLES, ac. 


78, COLEMAN. STREET (LATE 69, MOORGATE STREET), LONDON; 
CHICAGO, NEW YORK AND ANTWERP,  : 


CROMPTON CO. 


| Glectric Light 


‘MANSION HOUSE BUILDINGS, LONDON, AND ARC WORKS, CHELMSFORD, 


WORKSHOPS, pr DWELLING HOUSES, OUT- DOOR CONTRACTS, 


happy to quote for their temporary use for Exhibitions, Fêtes, 


| AND STEAM WOLOPUOTES, de, AS SUPPLIED TO BRAUN 


PATENT CURRENT AND POTENTIAL INDICATORS, AND ENGINE-ROOM INDICATORS, 


- PRICES (INCLUDING HANDSOME OUTER CASE). 


CURRENT INDICATORS.-10 to 100 (suspended needle), £6 6; 15 to 150 &7 7; 26 to 250 do. (suspended « 
pivotted needle), 48 8; 4 to 40, or 10 to 100, or 15 to 150 Amperes (pivotted necdle), 87 7; 6 to to 600 Amperes, 418 15. 


POTENTIAL INDICATORS.-1 to 126 Vi 3 to 260 V. Extra in Handsome 
2? olts, or olts, ; Resistances, Mahogany 


LOW READING CURRENT AND 
‘1 to 3°5 Amperes and ‘4 to 25 Volts, £10 10. 


Price Lists and Particulars of our Machinery can be obtained ab our London Office or Works at Chelmsford, and of the following :— 
Hawayx Lua & Toornnszry, Birmingham; and of 


J. C. Howazz, 
» Davis & Co., 14 Wizson HABTNELL, Leeds and Manchester. 
Giznss & Co., J.P. FaAnrIsLD, Stapleford, near Nottingham. 


‘Mars, CROMPTON & Co. aro completo Catalogue with largo in prie; those wil be sot on | 
A HEW EDITION OF CROMPTON’S PRICE LIST POCKET BOOK, CONTAINING USEFUL ELECTRICAL FORMULE, bas just been Issued, ani 


‘Will be sent free at the published prices. Russia, $s. 64.; cloth, 2s.; cheap edition, Gé. | ou 


outof order, nosess and efficiency. bye of tem 
I have fonnd them of the à 
lums and all similar 


for At 
ours truly, JAS. E. BARTON, 


| 


Ligh 


POTENTIAL INDICATORS.~'S to 5 Amperes and "1 to 10 Volts 410 10 | | 


| ” 
| 
| , | 
| 
Cont. 
dé 
| | 
COMBIR | 
| W. BLENHEIM & CO, 0 © 0 PATENT ELECTRIC TELEPHONE. 
Englefield Green, EGHAM, Simple, efficient, and suitable for all purposes. 
“Dear Sirs —Your Electric Telephones having been in use « # 
| 
order. do not seem tmosphers | 
| Bienheim & Co, T. W. HODGSON, AD. 
| Messrs. Blenheim & Co. 7th, 1887. Sirs.—W used nt LE 
& E. COLLIER, your instruments. 


| 4 


aje 


IMPORTANT NOTICE. 
WOODHOUSE RAWSON 


A ES. 


étés to the judgment by Mr. Justice Kay i in the action 
Edison versus Holland and others the above peu 
can now be supplied free of 


PRICES AND PARTICULARS TO BE OBTAINED FROM. 


OF GREAT BRITAIN, ‘LIMITED, 


11, QUEEN VICTORIA ST, LONDON, 


DISTRICT AGENTS WANTED. | 


“REID ‘BROTHERS, 


12. WHARES ROAD. ROAD. LONDON. IN. 
| TELEGRAPH ENGINEERS AND OCONTRACTORS . 
ay For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
| . PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
| PATENT TELEPHONIC WIRES. 


TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFACTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, MSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY BESCRIPTIOV. 
Contracts entered into for the Supply, 


| CALLENDERS BITUMEN TELEGRAPH & WATERPOOF 60, 


LIMITBD. 


Leadenhall Stret, LONDON. Works: ERITH, KENT. BRUSSELS; 41, Rue des Champs Elysées. 


Telegrams: “CALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING. UNDERGROUND WIRES. | 
| SPECIALITY--Underground Electric Light Mains. | | 
MAKERS OF OALLENDER-WEBBER OABLE OASES. 


‘For all desriptions of Floctical Work, Undergrocind, Aerial, Howse and Ship Wires, Braided, 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELEOTRIOC LIGHT. 


ii) THE CALLENDER INSULATING & WATERPROOFING CO, 


RE: 45, Broadway. BOSTON. ‘Works: NEWARK, NJ. PHILADELPHIA. CHICAGO: A 
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TELEGRAMS: 


4 


D _ IMPROVEMENTS IN ACCUMULATORS _ 
yy, Ensuring a longer life, and requiring less attention. The paste is eum 
‘securely held in its place by the new type grid, as shown in the = 
sketch. Hard oxides, and freedom from “ blistering.” Manufactured (ies 
under the patents of Elwell-Parker, Moseley, Sir D. Salomons, 77777 
: Barber-Starkey, Drake and Gorham; also by licence under all the 


\ patents held by the Electrical Power Storage Company. 


AAS | | _____+ LONDON REPRESENTATIVES 
DRAKE & GORHAM, 2, PRINCES MANSIONS, VICTORIA ST, SN. 


APPARATUS FOR USE IN TEACHING OR EXPERIMENTING 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &. 
IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, Ac. 
HLHOTRIC BHLIS AND BATTERIES. 


IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, MAGHETISS, 


Apparatus for Sciénce Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 

ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 
Price List of Chemical Apparatus with 660 Illustrations, post free eight stampe. 

TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION | ” 


J. ORME & Co. (LateM. Jackson&Co,), 65, Barbican, London, dai 


| 
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À | | TELEGRAMS: = | 
“ELECTRIC” ACCUMULATOR 
~ 
L | D., | 
YY 
GG, ACCUMULATORS FOR CENTRAL STATION LIGHTING, - à 
Yi); SHIP AND TRAIN LIGHTING, 
1, 
CONTINUOUS AND ALTERNATING CURRENT DYNAMOS, MOTORS, TRANSFORMERS, &c.,&c. 
ME XQ A 
| 
| 
MANUFACTURERS OF EVEREST DESCRIPTION OF 
| 
‘4 4 4 | À D À 


TELEGRAMS: 


PARKER, 


WOLVEREAME TON 


IMPROVEMENTS IN ACCUMULATORS LEG 

| rs a longer life, and requiring less attention. The pasteis D 

‘securely held in its place by the new type grid, NE 

sketch. Hard oxides, and freedom from “ blistering CS 

under the patents of Elwell-Parker, Moseley, Sir D. Salomons, 777 
' Barber-Starkey, Drake and Gorham; also by licence under all the 7 

) patents held by the Power Storage Company. 


SHIP AND TRAIN LIGHTING, 4c. 


CONTINUOUS AND ALTERIATING CURRENT DYAAMOS, MOTORS, TRANSFORMERS, 


LONDON REPRESENTATIVES :— 


DRAKE & GORHAM, 2, RINGS ETON ST, 
CRE as oo, 


[TUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTR: 
| ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, ac. | 
OF BOMEMIN GLASS, BERLIN POROELAN, PURE CNEMIOALS FOR AMIRI, ds 
BLHOTRIO AND BATTERIES. 


yparatas for Selénce Classes supplied throngh the Science and Art Department at 60 per cent, rednetion of prions. 
STRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THRES STAMPS 


Price List of Chemical Apparatus with 660 Illustrations, post free eight stampe. | 
TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


ORME & Co. (lis (a), 65, Barbican, London, 


é 

| RONALD A. 
|. 

@ 


“ACCUMULATORS FOR CENTRAL STATION LIGHTING, [a 


t 17, 1888. 


ALLIANOE 


THE STATTER PATEN! 
SPHOIAL AUTO 
Everything 


(Agpreved of and weed by the Admiralty ; trem 
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MANUFACTURERS OF THE WELL-ENOWE 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 
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Porcelain. . 
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London 6, PANCRAS = ATION SN HUSTON ROAD, 


Exscraicat Wonxs, 
Jackson Loxpon N. 
CLOSE TO HOLLOWAY STATION, 


| Are Lampe, Suttches and all descriptions of Electric Light Fittings. 


ARTHUR B. GILL & CO. 


4, Bombay Street, Bermondsey, London, 8.E. 


MANUFACTURERS OF 
DYNAMO MACHINES, 
Light Fittings of every description, 
 SETS OF LIGHTING PLANT. 


PATENT. RIGHTS QUARANTEED. 


Manufactured under the Patents of Dr. Silvanus P. TROMPEOR, Principal of 
the Finsbury Technical College. . 


. 4, GREAT WINCHESTER ST., LONDON, E.C. 
(Under License from the Postmaster-General.) 2178 
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| OHEAP | PATENT LA RICHARD JOHNSON & NEPHEW. 
NEW AND W. 


DIEPPE PATENT OFFICE. | TELEGRAPH AND TELEPHONE LINE WIRE. 
| Lowpox Orrics: 
D GARDNER, 


8. GREAT WINCHESTER STREET E.0. 
166, FLEET. STREET. | Li À 
© N D © NW. HHDGHS PATENT 


CUT-OUTS AND MICA FOILS. 


GREAT REDUCTION IN PRICES. 


| 
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1 to 6 Amperes at 1s. per Dozen, Nett, in Gross Packets. 
Quotations from the Sole Makers:— 
ve GLOBE ELECTRICAL & ENGINEERING COMPANY, 
PHŒNIX FIRE OFFICE Ofices:—1, CARTERET STREET, WESTMINSTER, 8.W. 
(ESTABLISHED 1788.) 


ormice—w, xc. | Wm, M. FOXCROFT 


WEST END OFFICE :—57,, CHARING CROSS, 5.W. (Successor to the late W. Foucroft, also F. Lucas), 


| Telagraph and Telephone Cas Manufacturer, 


MACDONALD. | voi Seeretartes, 36, PEROIVAL STREET AND 9, SMITH STREET, 


Losses paid over £16,000,000. CLERKENWELL, LONDON, E.C. 
LIGHTING.—13th Edition of the PHŒNIX (Offeee-PEROIVAL STREET). 
+ srr. BULES ‘for installations are up to date and Lock and Block, Single Needle, Bell, Sounder, Perforator, 


PRIZE MEDALS, LONDON, 181; PARIS, 1601. 


F. WIGGINS & SONS, 10, Tower Hill; LONDON, E., M | C A 
IMPORTE. D MERCHANTS, 
Manufacturers of Mica Goods for Philosophical and and ALL Purposes. 
D. CONTRACTORS TO HER MAJESTYS GOVERNMENT 

CALEDONIA WORES, HALIFAX. 

| Contractors to Her Majesty's Government & Railway Companies 


BEST REFIN HD TELHPHONE WIRE. 
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“INSULATED WIRES, 


ALL DS OF WIRE rm TELEPHONE, INSTRUMENT & ELECTRIC BELL 


EMMOTT CO., Lm. 


HALIFAX, 


Chandelier Wires, 
In Silk, Cotten, 


BNGIUAND. 


PRICES OF ANY WIRE ON APPLICATION. . 


/ THE BARNSLEY CARBON CO, 


Manufacturers of : 


|] PORE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES | 


OF EVERY DESCRIPTION. 
Ww ORKS:-BARNSLEY. 


Lonoon Acencr & Srones:—THE GLOBE ELECTRICAL & ENGINEERING CO., | | 


4 Carteret Street, BROADWAY, WESTMINSTER. 


Pelegraphie Adäress:—" CARBON BARNSLEY.” 715 


59, THEOBALD’S ROAD, W.C. 
GAS POWER WORKS : ' 
84, EAGLE STREET, RED 
LION SQUARE, W.C. 
pales, Magnets Generatars 
all descriptions. 3180 


ESTABLISHED 1880. 


CASTINGS IN BRASS. GUN METAL 


And PHOSPHOR BRONZE. 


Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 


MACHINE CASTINGS. 
MANUFACTURERS OF 


Brass, Gun Metal and Phosphor Bronze in Ingots, 


S METAL. 
DEALERS IN ALL KINDS OF OLD METALS. 


JOHN & JOSEPH HUGHES, 


_. ALBION METAL WORKS, 
WOODCOCK STREET, BIRMINGHAM. 


felegraphic Address :—“ BRONZE, BIRMINGHAM.” 1919 


ELECTRIC 


Ineulated Wire and Cables 
of every description for 
Electrical Instruments, 
Dyaamo Machines, Electric 


UNITED 
14a, Clerkenwell Green, London, E.C. 13 


H. THORPE, | 


PATENTS, 


Designs, and Trade Marks. 
BERNHARD DUKES, | 


| Tel Address: 226, High Holborn, 
APPLICANT, | | 
London. | LONDON, W.C. 


Attends to all business relating to 7 


PATENTS, DESIGNS, 
_ and TRADE MARKS. 


* BERNHARD DUKES personally attends in any part 
of the United Kingdom to 


TAKE INSTRUCTIONS, | 
and INSPECT MODELS, ‘he. 
Please mention this paper when applying. vo 


THE BERNSTEIN ELECTRIC LAMP 60, 


(ZIMITED), 
2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


| OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


6H The lamps of this Company are of low resistance, and 
: entirely free from the claims of other companies. nse 


of ‘Speed MOST AREABLE’ 
SOLE MAKERS FOR BNGLAND 4ND THE COLONIES: 


A. SHIRLAW & CO, BIRMINGHAM 
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FITTINGS FOR INCANDESCENT ELECTRIC 


PATENTED. 


This new and tor form of Lamp Holder is y designed to overcome 
the strain on the Vitrite portion; the brass socket, which is screwed on the electrolier, 
or pipe, bearing all the weight of lamp and shade, which cannot in any event fall or 

become detached from the metal supports. It will be noticed that the device for 
fixing the brass barrel to the Vitrite top has also been strengthened. Still further 
improvements are in hand which will tend to cheapen our Vitrite specialities. 

Send for Samples and Quotations. 

- OR SALE BY ALL E S AND SUPPLY COMPANIES. 


Mauufactured only by 


THE VITRITE WORKS, 


(LOW TEAMS), GATESHEAD. 


AWARD 
at the Telephone No. 7585. 
International van 
Inventions : and 
Exhibition, Price Lists 
London, 1885. on application, 
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MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N.W. 


Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any tension, suitable for 


‘PUMPING, MINES, 
HAULING COLLIERIES 
and WINDING and IRONWORES. | 


Special attention in fitting up Factories with Electric Power, and quotations given for Electrical 
Transmission of Power for all Industrial purposes. 


MACHINES MADE FOR SPHOIALLY SLOW. SPHED. 


W. 1 HENLEY'S TELEGRAPH WORKS 


. COMPANY, 

Offices:—27, Martin’s Lane, Cannon lll London £E.C. 
TELEPHONE No. 1,734. Wouks:—NORTY WOOLWICH. 
Manufacturers of 

SUBMARINE. CABLES, 
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SPECIAL 


FOR TESTING ACCUMULATORS AND OTHER BATTERIES. GUARANTEED CORRECT. 


8 VOLTS 
DIVIDED TO 
TENTHS OF A VOLT. 


4 VOLTS 


DIVIDED TO 
TENTHS OF A VOLT. 


Size 4 inches by 3 inches by 24 inches. 


| PRICE £2 2s. Solid Leather Case and Sling Strap, 10s. each extra, 


MR. w. H. PREECE WRITES | 


Wimbledon, 2nd February, 1888. 

in my battery room and proves to be of great service. No PR IT ee 


Yours very truly, 
— Signed) W. H. PREECE. 
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JOSEPH BOURNE & SON, 


MANUFACTURERS OF THE WELI-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


these manufactures have been celebrated for a of vitrefaction combined with 
For Thirty years high degree great 


and strength 


London Ofties: 6, 6. BT. PANCRAS BTAMON EUSTON NW. sus 
EIDSFORTH Erscreicaz Wonxs, MACEIH, 


Jscxsox Roan, N. 


| Manufacturing and Consulting Electrical Lists Free. 


Complete Apparatus for 
Two Ends, with Batteries 
wae and 100 yds. Covered Wire. 


PATENT RIGHTS ns 


Manufzctured under the Patents of Dr. Silvanus P. Thompson, Principal of 


the Finsbury Technical College. 


_ 4, GREAT WINCHESTER ST., LONDON, E.C. 


(Under onan from the Postmaster-General.) 


| NEW TELEPHONE CO. LIMITED, 


6, PHENIX PLACE, 


MANUFACTURERS OF ' 


BY MACHINERY 


CASE MAKERS TO THE 


COLDBATH FIELDS, LONDON, WC. 


D Every description of Cases 


CASE WORKS, 


| | TELEGRAPH, TELEPHONE, AUTOMATIC. 


And Electrical Instrument Makers. — 


CONSOLIDATED TELEPHONE 


CONSTRUCTION & MAINTENANCE CO., LD., 
Who are the Sole Licensees for the mauufac- 
E ture of Telephones and Transmitters in the 
United Kingdom under the Patents held by 


the United Telephone Co. 2078 


Turk's Head Yard, Turnmill London z.C., | 
IMPROVED "GRAMME 


Limited), 


| re Lampe, Switches and ll descriptions of Electric Light Fittings. 


ARTHUR B. GILL & CO., 


4, Bombay Street, Bermondsey, London, 8.E. 


MANUFACTURERS OF 


DYNAMO MACHINES, 
Electric Light Fittings of every description, 
SETS °F LIGHTING PLANT. 


| Five Millions. | 

How TO PUROHASE A HOUSE FOR TWO 

H TO PURCHASE A PLOT OF LAND FOR 


Zstablished 189, Telegraphic Address: “ Ruby,” Glasgow. 
22. & Ee. OOCELEAINT, 
St. Rollox Flint Glass Works, Glasgow, | 

MANUFACTURERS OF . 


In every variety of Style and Colour. 
Luhograph Books and Price Lits of Gas Moonsand Shades, Electric and Lamp Globes 


| J. J, SMITH, Agent: Landen Show Rooms, 22, EC. 


LAURENCE, . PARIS & SCOTT, Lita, 


ELECTRICAL ENGINEERS, 


Manufacturers ot Patented 


Eitimates given Lighting Tone, 
| Factories and Private Residences. . 
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"D & 8” PATENT PORCELAIN SWITCHES. 


Incombastible, Good Contact, Ample Break, Efficient Fuse. 
POSITIVE “ON” and “ OFF” ACTION and INSTANTANEOUS BREAK, 
Independent of speed at which HanAle is turned. obtained by the use of a Single 
SEVERAL SIZES, PATTERNS, AND COLOURS MADE. 
Variety of Porcelain Cut-Outs also Stocked. 


DORMAN & SMIT 
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ELECTRIC LIGHT FITTINGS, 


“ ARTISTIC,” 
“ELECTRICAL,” 
« INEXPENSIVE.” 


Works & Showrooms:-3, Berners St., London, w 


EDISON, SWAN, CHEESBROUGE AND OTHER parents. ‘IM'TED. 
mets of- Incandescent Electric Lamps, from 1 C.P. to 1,000 C.P., Swan's Miners’ Lamp. 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric Light Installations ; amongst their latest are the Athenæum and National Liberal 
Clubs, National Provincial Bank, H.R.H. Duc d'Aumale's house, and Steam Vessels. 


FACTORY: PONDERS BND, MIDDLESEX. 


For Prices, Estimates and Particulars apply to 


13, Albert Mansions, Victoria Street, SW. 
DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


| ' Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELEGTRIO LIGHT INSTALLATION. 


| 
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2 Patent Semi-fixed Com Engine 
most EE Price Lists, and Ssmesase pro motive power for 
most reliable in the market. the Electrical Machinery at the Italian 
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DAVEY, PAXMAN & CO, Engineers, COLCHESTER. ti tort cvening the 


Lonpon Orricz: 189, QUEEN VICTORIA STREET, E.C. 25 Light Shed. 


INTERLOCKING THE LOCK AND BLOCK. | 
SAXBY & FARMER, Railway Signal Canterbury Road, KILBURN, LONDON, NW, 

Manufacturers of Ratloay Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. 1448 


THE ANGLO-AMBRICAN 


BRUSH ELECTRIC LIGHT 


LIMITED. 


_ MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 

| TRANSFORMERS. MOTORS. 3 

| BRUSH DYNAMOS AND ARC LAMPS. | 
VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 

ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


The Corporation are prepared to carry out installations on the Purchase-Hire System, and to tender for 
the supply of plant for temporary lighting. 
FULL PARTICULARS ON APPLICATION TO THE SECRETARY; 


112 BELVEDERE ROAD, LAMBETH 
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zi 


om Manufactured Solely by 
THE ACME ELECTRIC WORKS 
“Zl .  (OCKBURN & DAY, Managers), 
‘ MANUFACTURERS OF 
COCKBURN’S AND THOMAS'S 
pa 
PATENT SWITCHES, 
ÿ ALL KINDS OF 
ELECTRICAL APPARATUS AND APPLIANCES. 
LL FUSES FROM 1s. PER DOZEN. wo, 


LIMITED. 


| sais Offices 106, CANNON STREET, LONDON, EC. 


Ty | ‘MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, 


? Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. | 
| VOLT AND AMPEERE METERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF | 


ELECTRIC LIGHT APPARATUS 


INCANDESCENT LIGHT INSTALLATIONS FOR HOUSES, OR FACTORIES, 


|] | Works: LONDON, Ee» 


To 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.0. 
| Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


| FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 
BELL AND THLWPHONH WORK. &O.m 


7 | | 
/ = 
CG) 
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LAMPHOLDERS, 
C H I N CEILING ROSES, °C. 
FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 
THE ELECTRIC APPARATUS COMPANY, 
CHARING CROSS, S.W. “Works: | ARNOLD ROAD, 
GLASS WARE FOR ELECTRIC LIGHTING. 
FELL AND WILDING, PATENT AGENTS, 
MLLILE., Lecturer on Electrical Engineering at the City of Landon College, &e., 8. P. TA 3.1) 
, patent cases conducted, opinions technical evidence, &c. Trade marks ee | 
1 QUDEN VICTORIA STREET 
| BRIGHOUSH. YOREKSHIRE, 
and Ateel Wire Drawers and Galvanizers. 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 


APPLETON BURBEY & WILLIAMSON, Electrical Engineers and — 
BALMORAL BUILDINGS, 91, QUEEN VICTORIA STREET, EC. Telegrams: “Installation,” London. ,,. | 
RAMSDEN, CAMM & CO. 

LONDON OFFICE: 72. KING WILLIAM STREET. EC. 


ABSOLUTE SPEED. 


PERFECT LUBRICATION. < | 


ECONOMY IN FIRST 


COST. 
28&924, WHITECROSS ST, EL. 


\ \ = = : 
/ / 
\ | 
it | abe CŸ 


‘ECONOMY i in | STEAM. O 


À @ 
A G ~ 
~ 


WE, 


é 
| 
| 
| 
| 
| 
. 
4 
# 
f 
SEND FOR CATALOGUE. / | / | 


THE GENERAL ELECTRIC CO. 


BINSWANGER a co., 
MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 


5, Great St. Thomas Apostle, LONDON, E.C. 


Telegrams : “ ELECTRICITY.” Telephone No. 1887, 


ARON’S 


METERS 


FOR CORRENTS. FOR ALTERNATING CURRENTS. 


No.001 instrument, complete, for continuous or > aleernate currents, to carry 12amp.,£11 10 


No. 002 ” my. ” ” ” 25 ) £12: 10 
No. 004 ” | ” x ” 9 EL 100 , £16 0 
No.005 » 150 , £18 O 
No. 006 » 200 0 
No.008 _sé=e», ” | » 400 ,, 


No. 009 | » » 600 ,,. 


LARGE Dur to the TRADE. SPECIAL TERMS to CENTRAL STATIONS. 


Ware FOR CATALOGUE. 


THE GENERAL ELECTRIC CO. (6. BINSWANGER & C0), 


5, GREAT ST. THOMAS APOSTLE, LONDON, EQ = 


| | 
| 
| | 
LED S/ ive 7 | 
| | 
Upp. 
| 
| LE : 
L 4 » 
e No Recalibration. À | 
| 
} No skilled attention } | | 
| 
| 
a 
| 
| | 
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JOHN FOWLER CO. LEEDS, LIMITED, 


ENGINEERS, LEEDS, ENGLAND. 


TATHAMS awl | PATENT. 


| 
LOW CAPAGUN.| 
CROSS-TALK 


@ 
AFFECTED BY 


104-Wire Anti-Induc- 


Engines 


‘Sing cylinder, oF 
Engines SS FITTED WITH 
FITTED WITH LOCOMOTIVE BOILERS. Hartnell's Patent Automatic - 
Hartnel's Patent Govenors. Lighh Expansion Gear, 


FIRST PRIZES 
and 
GOLD MEDALS, 


AND DYNAMOS COMBINED. 
ue. Specially suitable for movable installations. - — 


JOHN FOWLER CO. (LEEDS), LIMITED, ENGINEERS, LEEDS, ENGLAX 


xiv 1888, . 
| AND Ag 
| VW =: Ay 
| (| | * 
| WRITE (| NS ad 
(CR ‘ | for | 
4 SAMPLES | 10-Wire Telegraph. 
* | | 
N | end | ‘ 
| PRICES. | 
TIR) | UNDERGROUND WORK. | 
| 
| | _ 
Electric Light. | 64-Wire Anti-Induction Telephone. | tion Telephone. . 
. ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. 
¢ PE 
| | | 
4 | = 
| § | | — À | 
COMPOUND AND DOUBLE CYLINDER aa TRACTION AND PORTABLE ENGINES 
SEMI-FIXED ENGINES 
Fitted with Hartnell's latest Patent Automatic 
hae es 
| 


« 


Pocket Galvanometers, 
Price 18s. & 14s. each. 


TAYLOR, TUNNIGLIFF & CO, | 


SAFETY JUNCTIONS, 


nenst 24, 1888. THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW . SUPPLEMENT. | xv 
International Exhibition, Glasgow, Stand No. 497, Machinery Devartment. 


RANKIN KENNZEDY, 


WOODSIDE ELECTRIC WORKS, 141, SOUTH WOODSIDE ROAD, KELVINBRIDGE, GLASGOW. 


Telegraphic Address: “INCANDESCENT,” GLASGOW. 


I am now prepared to supply ‘superior INCANDESCENT LAMPS of any OP. or 
voltage free of royalty. 


“SUNSHINE” | INCANDESCENT LAMPS 


From 300 C.P. to 2,000 C.P. To replace Arc Lamps. Require no attention. 


ELECTRIC LIGHT ENGINES, DYNAMOS, TRANSFORMERS &e. 


PRICES AND PARTICULARS ON APPLICATION. 


SHARP & KENT'S MEASURING INSTRUMENTS 


Inventions Exhibition, 1885. 


VOLTMETERS. 
Reading to 10 . . 2810 © 
ss 20 . . 810 
99 . 4140 : 
9 800 . . 66 0 
ss 300 . 800 


| ELECTRICAL ENGINEERS, CONNAUGHT MANSIONS, WESTMINSTER, SW. 


THE KENT AUTOMATIC Lsénintarsr AND CUT-OUT, FOR USE WITH DYNAMOS AND ACCUMULATORS. sa 


Steam Curnery, 
PARK WORKS, NEWINGTON GREEN ROAD, LONDON à. 


(Butrence nest to No. 44, Newington Green Reed.) 


BELT PULLEYS, 
Belt Flywheels, Step-Cone Puileys. 
| ROPE PULLEYS, | 
Rope Flywheels, Haulage Rope Pulleys. ||! 
| GEAR WHEELS, | 
| -Gear Flywheels, Mortice Wheels. 
SHAFTING, 


HBASTWOOD, HANLEY, 
Manufacturers of 
PORCELAIN LAMP HOLDERS, 
CEILING ROSES, 


SCREWED SWITCH BASES AND COVERS, 
OUT-OUTS, 


), 
T.. 
00 | 
AMMETERS. | 
— | 
Readingfrom*5to 5 ... ... 22 2 0 
h. « 11010 … ow wee \ 
to 20 ... … 8 8 0 | ‘ 
60 … 810 0 
100 ... … 4 0 0 
99 250 eee eee 4 15 0 | 
94 99 : 500 eee eee 6 5 0 _ | 
| legraphic Address : “ Megavolt, London.” ec Telephone No. 3,125. | 
À | | 
| of Accessories | 
uc: Manufacturers of Electric Bell Pushes, Speaking Tube Fittings, and Electrical for the Transmission of Power, is | | 
! Turned Parts of every description in Wood, Ivory, Ebonite, Horn, &c., &c. THE ONLY | 
dt. | Specialities and Inventors Designs faithfully carried out. 1469 Mb ack De | 
MAXWELL-JOLIN 
| & P, JOLIN Co. DYNAMO 
| ELECTRIGAL ENGINEERS, | GALVANOMETER | 
PATENT | 
(ann and JOLIN | 
ines Pocket Galvanometer, | 
of ‘ail hinds of Mossur- Horizontal, Angle, Vertical, Hanging. | 
and Receipt Book, Price 30s. . Wall-Boxes, Hangers, Brackets, Stools. | : 
Post Free, 6id. to 
85, NARROW WINE STREET, | Book of 
BRISTOL. i003 | Free, 64. REDUCED PRICES; FREE | 
| throughout the Kingdom. | 
 HARPERS ..... ABERDEEN. 
| Our new List of CASTINGS of above, # cwt, | 
will interest Engineers with Workshops. | | 
Lh 8, Hi 
| 1675 
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“LIMITED, HELSBY.” 


“ CONCENTRIC, LONDON.” - TELEPHONE No. (LONDON) 1935. 


TELEGRAPH ADDRESSES: { 


N.B.—Our Catalogues, specially illustrated by Rimbault, Post Free. 


The following Goods are manufactured absolutely from the raw material in our own 
shops, hence our ability to supply Goods of the highest quality at the lowest possible 
remunerative rates. | 


RQ 
NS 
V 
‘ Ÿ 
PENDANT 
a \ 


\ 
K 
RV 


The above is an exact section of a 570 G. P. Wire Cable now being manufactured 
THROUGHOUT at our own works, and samples of which will shortly be on view at our 
London Office and the Glasgow Exhibition. 


OUR TRAVELLERS WILL HAVE PLEASURE IN WAITING UPON BUYERS WHO WILL KINDLY 
FURNISH US WITH THEIR NAME AND ADDRESS, 


Full Stock of all Goods kept at our London Office and Warehouse—29, Queen Street, B.C. sm 


| CONTRACTORS 
Post-Offce | 
av FACTUR 
Foreign Governments, &c. <q> | / N The 
Ay APPARATUS Can Ip 

Mr CA sv — INC 
w INSTRUMENTS] Yo R ro & 8 = | 

| OF SA > 
AN AY SN BE AND © 
A OW N= LLS pw, 
ac La INSTRUMENTS 4 
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WHEATLEY | KIRK, P PRICE & GOULTY, 
ELECTRICAL AUCTIONEERS, VALUERS 


ARBITRATORS, 


se, QUEEN STREET, LONDON, &.C.. 
Albert Square, MANCHESTER. 1819 


"ELEOTRICAL PLANT” 


For every description of New and Secondhand 
ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, &c., 
- +» Ready for immediate delivery, consult 
“Glectrical 
Published Monthly, Post Free, 6d. 


Offices: 52, QUEEN VICTORIA STREET, LONDON, E.C. 
Telegrams: “INDICES,” LONDON. Telephone: 1683. us 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET, E.O. 


EBONITE. 


| Relating te Situations Vacant, Situations Wanted, Businesses 


Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Eachange. 
Three Lines and Under (24 words) 
_ For Every Additional Line (8 words) .. ove 
_ Three consecutive Insertions for the Price for Two. 


Os. 6d. 


18, St. JOHN’S SQUARE, 
2.0. 


COMMISSION ROOM 


SALE OF DYNAMOS. à ELECTRICAL - GOODS. 


JF. Erne 


Is prepared to receive Dynamos and other 
Electrical Goods for Sale on Commission, and 


can at a few minutes’ notice put any machine | 


down and run it to show mending purchaser 
its output. 


| A LARGE QUANTITY OF GABLES, SEVERAL DYMANOS, AND VARIOUS | offer 
ELEGTRIGAL 00008 IN STOCK. 


INSTITUTE OF MEDICAL ELECTRICITY, 


LIMITED. 
4a, REGENT ST. LONDON, 8.W. 


(Entrance in Jermyn Street.) 


_ This Establishment will be ready for the 
reception of Patients on and after September 


8rd. For terms, &c., apply to the Managing 
Director on the premises. 


| THOMAS BARRACLOUGH & OO. Ltd., 
Makers of all the most Improved Machinery Electric Wire and 
Strand Covering Taping, braiding 


» 
ALSO 


STRANDING AND MAKING CA OF EVERY SIZE AND DESCRIPTION. 
Globe Works, Rochdale Road, Manchester. 


Middleton 


ANTED, Situation as Railway T 
W Assistant. ‘Theoretical knowledge and À procical 


; young. Moderate salary.—Apply 
Revizw. | 


D ENGINEER seeks re-engagement: 16 years 
EK practical accum 


knowledge of engines, 
arc, incandescent, telegraph and telephone work ; can place, fit 
up, and work ; first-class ; had 
experience.abroad. ‘“ Mzcoum,” care of C. Benstead, 47, 
Road, Hermit Road, Canning Town, E. 


N Hghting, te of wes six years’ 


CL] 
— LAMP, with REFLECTOR, for 3,000 candle light. 
A real good lamp. £5 10s.—Janman, 82, Kellett Road, 
R SALE.—THE ELECTRICAL REVIEW from Jan 
declined for date; four volumes bound. No 
for lot.—ATxinson, 18, Leamington Avenue, 
— 


2144 
OMPLETE CHARGING PLANT.— 


coupled Byam, capable of 
ving 160 volte and 60 ampéres. Never been used. be 
Review, 22, Paternoster Row, Lon 1767, 


O LET, ber four 
Road, Kingsland Road. 2568 


HIGH-CLASS ENGINEERING FIRMS.—Messrs. 
the co-operation 


t lighting, and other 
of by pr 
present wn 
of anything ab presen No need except 
those who are in a financial position to Moers on 
a large scale.—For further 

18 & 14, Chosgaide, London, EC. 

Rubber Covered. vity teed. German silver 
Wires for Resistance. Cord, Silk Cord for 


tric Bells, &c.—Witi1am Ricxanp, Derby. London Agent 
kept), Epwin HozcLowary, 3, Gutter Lane, E.C. 


xvii 
— 
CHEAP PREPAID ADYERTISEMENTS 
Stafford. aise 
N SALE.—Two guaranteed Royalty-paid Gower-Bell tele- 
given. Price £12 10s. » P.O. 
| attern.—" at Evecrricat Review, 22, Paternoster 
| 
; firm of engineers to take up the ve man ure of some 
{ 
| 
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INCANDESCENT LAMP MANUFACTURE. 


thers, 
building an 
factories in any part of the world, and to gran 
of royalty under the 
. 8.” system, which combination inclu 
for 


safe investment of capital 
le advantage. of the 


HIPPEY 18 € 14 King Stee, London, EC 


CITY AND GUILDS OF LONDON INSTITUTE. 


TECHNICAL COLLEGE, FINSBURY. 


S. P. THOMPSON, Principal. 


Day Department for Students not under 14 years of age. 
HE COLLEGE COURSES of Instruction in Labo 


Examination will take place NES 
ber 26th, at 10 o’clock a.m. 
holarshi of £30 a year each, and the Holl Scholarship of 


£20 a year, tenable for two years, will be awarded (in accord- 
ance with the several schemes) on the resulte of the Entrance 


Examination. 

For Particulars of Scholarships, and Instruction, 
apply at the Technical College, Tsomard Street, Clty Road, E.C. ; 
at Gresham College, E.C,; 


JOHN WATNEY, 
WALTER §&. PRIDEAUX, 


SLATE BASE 
SWITCHES. 


3 LIBERAL DISCOUNT TO TRADE. 
F. H. ROYCE & Co. Blake 8t., Hulme, Manchester. 


} 


+ 


EVERY INSTRUMENT MAKER should have an ENGRAVING MACHINE. | 


London: H. ALABASTER, GATEHOUSE & C0. 


Better work is done by it at lose 0088 than that of hand work, 


and the machine is applicable to of other 


AS SUPPLIED TO H.M. POSTAL TELEGRAPH FACTORY. 


[August 24, 1888, 
Books. 


Messrs. CROSBY LOCKWOOD AND SON'S LIST, 


LECTRIC LIGHT: Its Production and Use. By J. w. 


HART, C.E. Edited by F.C. WEB ae tage Second ition 
with Additions and 128 © ir 78. 6d., cloth. 


À Practical Treatise on the Ele Elec- 


on 
Gold, Silver, and other Metals 
Baition Author Electro- — bre. te. K With numerous 


HE STUDENT’S TEXT-BOOK OF ELECTICITY. B 
Crown 8vo, 198. 6d., cloth. 


HE WORK’S MANAGER’S HANDBOOK OF ae 


ABLES, and DAT for Engineers, Mill nes, Mach 
W. 8 HUTTON, CE.’ Third Edition, revised, with Additions 


By the same Author. 
HE PRACTICAL ENGINEER’S § HANDBOOK : A Treatise 


Cro 


With By 
Wie a an Introduction 


JUST PUBLISHED. so. CLOTH. 


‘| DYNAMO-ELECTRIG MAGHINERY 


A Text Book for Students of Electro-Techuology. 
By SILYARUS Pe THOMPSON, B. BL, D. LST.E. 


London: E. AND SPON, 195, STRAND. 
e | NSTRUCTIONS FOR THE LAYING AND JOINTING 


DISTRIBUTION 


ALTERNATING CURRENTS 


TRANSFORMERS. 
RANKIN KENNEDY. 


22. PATERNOSTER ROW 


Sheets, Rods, Tubes, Cells, te. for Electrical il Purposes. 
MANUFACTURED | 


TRE NORTH BRITISH RUBBER CO., LIMITED, 


St.; Manchester, 6, Charlotte St. ; 
Liverpool, Cereal Courts Glasgow, 106, Buchanan St. an 


SPECIAL DESIGNS.. 


ALL ELECTRICAL FITTINGS FOR CONTRACTORS. 


SWITCHES, BED SWITCHES, WALL CONNECTORS, 


CHINA SWITOEHES, 
Ceiling Roses, Fuses, &c. 


‘ALI. COLOURS, 


FOWLER, 


LANCASTER & CO., LE 


Glectrical Gugtneers & M 


ALBERT WORKS, BIRMINGHAM. 


on Modern Engines Boilers—Marine, Stationary. Second 

ve tions: additions Medium 8svo, 500 pages, about 

(TABLES, MEMQEANDA, AND CALCULATED RESULTS 

for hanics, neers, Builders, tractors, lected and arranged by. 

FRANCIS ourth ‘Edition, revised and enlarged, 250 pp. 
New ‘Catalogue on application. 


Messrs, Cushy Lockwood & Sn, 7, Satlones Hall Court, London, EC 


1,000 | C.P., according to requirements. The “5S. S. 8.” system is ———— 
; the only one which is en free from ment of other 
makers, and | 
Lecture Room, Workshop, and Drawing Office for Mechanical 
Engineers, Electrical Engineers, and Technical Chemists com- 
mence on Tuesday, October 2nd. Chemical Laboratories specially 
for inctrustion in Techalcal Manufacturing Processes 
ee fon hare toric NW avirahar nd Lbrc 
ing ( 
| 
Bul lor, [eicester. 
LAS | CN 
| 
/ 
| | 
| | | 
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SLES MORE THAN DOUBLE THAT OF ANY OTHER COMPANY IN THR WoRL. 


1,250 H.P. of Motors sold in one week in July, 1888; probably more 


: than all the other companies combined during the same period. 


600 H.P. SOLD IN A SINGLE DAY. 


| MOTORS IN PRACTICAL OPERATION IN OVER 100 CITIES AND. TOWNS — 


IN ONE CITY ONLY have sold over 1,000 H.P. 


Railways in operation or in construction in the following Cities in the U.S. :—Richmond, | 
Va.; Carbondale, Pa.; Wilkesbarre, Pa.; St. Joseph, Mo.; Wilmington, Del. ;. Harrisburg, | 


Pa.; Lafayette, Ind.; Davenport, Ia.; Salem, Mass.; Brockton, Mass. ; Hartford, Conn. ; 
Steubenville, Ohio ; Scranton, Pa. ; Manchester, Va.; Akron, Ohio; Richmond Extension, 
St. Joseph Extension, beh re cms Extension, Wilkesbarre Extension. 


Send for the following descriptive Circulars:— 


No.5. Facts Sprague Motor. No. 8. Mill Work. 
No. 6. Sale of Blectric Power. No. 9. Railway Work. 


No.7. Richmond Road — No. 10. Mevhanical and Blectrical 
System. Data. 


SPRAGUE RAILWAY MOTOR 


16 & 18, BROAD STREET, NEW YORK CITY, U. 2. 


| 
| 
{ 
| 
1 No.2. à 
| wos. Testimonials. 
No.4. Electric Transmission. 
| 
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MANUFACTURERS OF 


ELECTRIC PLANT 


OF" ALL. DESCRIPTIONS. 


Our System has | 
been Fitted to the 
recent 

WAR SHIPS| 
of the following | 
‘GOVERNMENTS, 


PATENT TURBO-ELEGTRIC AND ENGINE COMBINED). 


CHILI, | 
THE ONLY GOLD MEDAL 
sax | ELECTRIC LIGHTING MACHINERY, | sx au ir 
| | Telegraphic Adärens—" Oyclops,” Gateshead, | RIGHT. 


SUNBEAM LAMP COMPANY, LIMITED 


SOLE MAKERS THE WHOLE OF THE 


NEWCASTLE 
INCANDESCENT EXHIBITION 
HIGHEST AWARD. 


FROM 200 TO 1,500 C.P. 


Tr: 
are 
| Of the leading 
Va Passenger and Trading 
lines have been 
. 
| 
(4 
| | 
| 
| 
| 


GULCHER 


| | Complete Tenders for Lighting Mills, Factories, Collieries, Private ones, 


COMPANY, LIMITED, 


FOUNDRY, 


| Constructed in Stock Sizes from i to 100 units, | 


standard E. M. F. 65 and 105 Volts. 


GULCHER ARC ‘LAMPS 


| COMPLETE WITH GLOBE & FITTINGS, OR IN STRONG FACTORY LANTERNS, | 


1000 CP. - - - £10 00 
2,000 CP. - - - £1010 0 
8,000 CP. - - - £1310 0 


For Lighting, Depositing and Refining Metals, Transmission of Power, dc., dc. 


or Public and on 


| PARTICULARS MAY BE OBTAINED FROM THE COMPANY’ S REPRESENTATIVES : 


AND AGENTS— 


Messrs, W. MENZIES & Co. 60, Side, Newcastle. Mr. LEWIS N. WILLIAMS, Aberdare. 
WELCH & Co., Market Street, Manchester. W. SHANNON, Londonderry, 
‘| On W. LESTER & Co, if, West Regent St., Glasgow. , WIMSHURST; 20, South Street, Hudderstold. 
Er. C. J. MOUNTAIN, Bagle Foundry, Birmingham. Messrs, MILES Bros. & Co., Christchurch St., New Zealand. - 


OR DIRECT BY APPLICATION TO THE MANAGER, 


à BATTERSEA FOUNDRY, LONDON, S.W.. 
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DYNAMOS AND ARC LAMPS 


Best Construction. Reasonable Prices. 


APPARATUS FOR TELEPHONE GES, TRLRGRAPH INSTRUMENTS, CABLES, &e. fe 


78, COLEMAN STREET (ATE 69, MOORGATE STREET), LONDON: 
CHICAGO, NEW YORK AND ANTWERP. — : 


CROMPTON CO, 


GOLD MEDALS AND | Géleciric Light | | 
MANSION HOUSE BUILDINGS, LONDON, AND ARC WORKS, CHELMSFORD. 


WORKSHOPS, MILLS. DWELLING HOUSES, OUT-DOOR CONTRACTS. 


Contractors for the supply of Electric Lighting Plant for Private Houses, Public 


most improved principle and at moderate cost. 
Having à number of New and Secondhand Machines in Stock suitable for Are, Lighting we shall b 
happy to quote for their temporary use for Exhibitions, Fêtes, Parties, dc . 


AND H-GPEED STEAM ENGINES, PROJEDTORS, MOLOPNOTES, AB SUPPLIED TO LH. ADMIRALTY BRAZILIAN GOVERNMENT, ds. 


PATENT CURRENT AND POTENTIAL INDICATORS, AND ENGINE-ROOM INDICATORS, — 


PRICES (INCLUDING HANDSOME OUTER CASE). 


CURRENT INDICATORS.-10 to 100 (suspended needle), £6 6; 15 to 150 do., do. £7 7; be she do. (suspended of 
pivotted needle), 48 8; 4 to 40, or 0 to 100, or 15 to 150 Amperes (pivotted needle), £7 7; & to 500 Amperes, 416 16. 


POTENTIAL INDICATORS.—1 to 125 Volts, or 3 to 250 Volts, £10 10; Extra Resistances, in Handsome Mahogany Box for 
higher Potentials, £3 3. 


COMBINED LOW READING CURRENT AND POTENTIAL INDICATORS.—'3 to 5 Amperes and ‘1 to 10 Volts £10 10 
‘1 to 2°6 Amperes and ‘2 to 25 Volts, £10 10. a 


Price Lists and Particulars of our Machinery can be obtained at our London Office or Works at Chelmsford, and of the following :— 


Messrs. R. W. Winrizitp & Co., Birmingham. Hewny Lea & THORNBERT, 
Messrs. Hozuzs & Co., Newcastle. J. C. Howztt, Llanelly. 

» Davis & Co., Derb WILson HARTNELL, _ Leeds and Manchester. 
& Co., Kendal. J. P. FRARFIELD, Stapleford, near Nottingham. 


Hour. GROMPTON & Ca ring compl with ré pr; thaw wil wat on apt. 


À HEW EDITION OF CROMPTONS PRICE LIST POCKET BOOK, CONTAINING USEFUL ELECTRICAL FORMULE, bas just boon issued, an 
| | will be sent free at the published prices. | ‘on 


IMPORTANT 


OLD TYPE CRIiD. 


The new type RER Grid 
entirely overcomes one of the 
NEW TYPE Drake & CORHAM Crip. greatest difficulties in accumu- 


ER lators, namely the falling out of 
the plugs of active 


TWICE FULL SIZE. 


SOLE LONDON REPRESEN TATIVES FOR ELWELL-PARKER, LTD: mm |. 


| RAKE & GORHAM. 2 PRNGES MANSIONS, VICTORIA 


| 

| 
| 

| 

| 

TREE 


SUPPLIES. 
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SEND TWELVE STAMPs 


FOR 


INEW CATALOGUE, 


110 Pages, Profusely Illustrated, 


Containing Prices and Description of the latest and most improved types of Bells, Indiestors, 

Pushes, Pulls, Night Light Sets, Automatic and Portable Electric Gas. Lighters, Portable 
Reading Lamps and Pocket Accumulators, Dental Apparatus, Magneto Machines, — | 
Batteries, ghtning Cihduetors, Wires, &c., &c. 


An Invaluable BOOK of REFERENCE to the TRADE. 


DISCOUNTS on APPLICATION. 


THE WOODHOUSE RAWSON 


ELECTRIC SUPPLY CO. OF GREAT BRITAIN, LIMITED, 


u, QUEEN VICTORIA ST., LONDON, E.C. 


DISTRICT AGENTS WANTED. 


REID BROTHERS, 


| 12. WHARE ROAD. CITY ROAD. LONDON, NW. 


TELEGRAPH ENGINEERS AND CONTRACTORS 
“ Yor the Supplying, Erecting, and Laying Down Under-Ground Wires, both for © . 
TELEGRAPHS AND ELECTRIC LIGHTING). | 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. ee 
MAKERS OF RADCLIFFE'S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES | 
. TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MAUFAUTURERS OF susmANE GABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION. | 


Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. : 200 


GALLENDER'S BITUMEN TELEGRAPH & WATERPOOF CO, 


ITED. 


101, Leadenhall Street, LONDON. Works: ERITH, KENT. BRUSSELS : 41, Rue des Champs Eioées 
Telegrams: “ CALLENDER, LONDON.” | 


CONTRACTORS for § SUPPLYING and LAYING UNDERGROUND WIRES, 
| SPECIALITY--Underground Electric Light Mains. 
MAKERS OF OALLENDER-WEBBER OABLE OASES. 


AND OABLES 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELECTRIO LIGHT. 


| THE CALLENDER INSULATING & WATERPROOFING CO. 
YORK: 45, Broadway. BOSTON. Works: NEWARK, NJ. PHILADELPHIA. CHICAGO. 


» 

(, 

# )} 

| 
be 
| 
led oF 

16. 

x for 

010 | 

, on | 
su 

) \ 
Frid 
the 

mu- 
it of | 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEWENT. August 24, 4888, 
A HIGH-CLASS ANTI-CORROS1VH 


LUBRICANT. 


“ENGELBERTS LUBRICATOR.” 


FOR CYLINDERS AND YALYES, BEARINGS, SHAPTING AND HIGH-SPEED — 


SPECIALLY SUITABLE FOR 


ELECTRIC LIGHT INSTALLATIONS. 


EXTENSIVELY USED BY 


The Principal Companies, Government Buildings, Exhibitions, Railway Companies, &c., dc. 
CORROSION | IMPOSSIBLE. CANNOT “GUM” OR “CL OG.” " 
Mason @a. Op. G@azzon. 


PATENTEES & SOLE MANUFACTURERS— 


ENGELBERT & Co, 70 & 71, Bishopsgate, LONDON 


PIRELLT co., 


INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH | WORKS. 


Central and Works:—-MILAN. Submarine Cable Works —SPEZIA. 
 Telegraphic Address :—“ Sociela Pirelli, Milano.” 


SUBMARINE CABLES. INSULATED WIRE OF EVERY DESCRIPTION FOR TELEGRAPHS, TELEPHONES, ELECTR 
LIGHTING, AND ANY OTHER ELECTRICAL WORK. 


Contractors to the Royal Navy, Government Telegraphs, and the Principal ins Electric Light 


and in Italy. 1998 


MANUFACTURERS OF BEVERY DESCRIPTION OF 


ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, ac. 
IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, ae. 
HLEOTRIO BHLLS AND BATTERIES. 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE —- 
: Price List of Chemical Apparatus with 650 Illustrations, post free eight stamps. 
TRADE TERMS AND SPECIAL dt FOR EXPORT SENT ON APPLICATION. 


J. ORME & Co. tt), 65, Barbican, London, 
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ALLIANCE ENGINEERING WORKS, WEST DRAYTON,. NEAR LONDON. 
London Office: 49, FINSBURY B. 6. 
‘+ LONDON DYNAMOS AND MOTORS fog alt purposes. All sizes read y for immediate delivery. Made by special machinery in the best manner possible and 
THE STATTER PATENT CONSTANT CURRENT DYNAWO has a higher commercial efficiency than any other, either English or American. 


SPECIAL ENGIN and DYNAMOS for SHIP LIGHTING 
thing Electrical. Write for Lists. Note to Contractors.—Messrs. Statter do not tender for wiring jobs. 


RONALD A. SCOTT’S HARDENED INDIA-RUBBER VARNISH 
(Approved of and weed by the Admiralty ; Siemens Bros. @ Co., Led Anglo-American Brush Blectrie Light Corporehon, Lid ; Indis-Rubber & Gutte-Porche Werks Oo., R. B. Orompton & Ces, 4¢., 0.) 


For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 
This Varnish is a frst-class Insulator. does’ not’ ofl. quiet and very hich temperature to melt it when dry. 


Sole Address—R. A. SCOTT, Electrical Engineer, Contractor to Her Majesty’s 881, pe W. 
SCOTTS PATENT MAIN SWITCH BOARDS, as supplied to B.A. ships “ lerecy,” “Bevern, 


ADMIRALTY PifTERN ELECTRIC LIGHT FITTINGS A À SPECIAUTT, 


“THE BABCOCK & WILCOX CO. 


PATENT 


STEAM BOILER. 


ELECTRIC LIGHTING PURPOSES, 


Explosion, Durability; but principally their Entire 


i elas have ia use upwards of 10,000 H.P. of these boilers in all 


on of {nazione 
The rial Contigental Gas Association, Vienne, is havi 
ant the Grand 


‘European Works:—KILBOWIE, near 
Head Office for Europe:—107, HOPE STREET, GLASGOW. 


London Office:—114, NEWGATE STREET, EC | Paris Office:—20, BOULEVARD VOLTAIRE. [ie 
Manchester Ofice:—8, VICTORIA BUILDINGS. Colonial Ofice:—8, SPRING ST., SYDNEY, N.S.W. 


400,000 HP.inuse. 


ROBEY 


ELECTRIC LIGHT ENGINES. 


IMPROVED HORIZONTAL FINED ENGINE, FITTED WITH 
PATERT AUTOMATIC — GEAR. 


. COPY OF TESTIMONIAL. 


, Newcastle-on-Tyne Royal Mining, Engineering and 
International and Colonial, Royal Jubilee Year, 1887 
Messrs. & Co., Lincoln. Newcastle-on-Tyne, 30h November, 1887. 


ure to convey to you 
to —1 remain, yours faithfully, | 
(Signed) RAVENSWORTH, President. 


Highest. Awards 
AT ALL RECENT EXHIBITIONS. 


N.B.—Illustrated end Price List 
Post Free on application to 


IMPROVED COMPOUND Roney” ENGINE. 


& GLOBE Works, LINCOLN. 


| 
| 
| 
, &C., 
» ==, | 
4 nu Meera “ pager these boilers has led to their preferemes over others, and has ensured the > and 
iC 
| 
| 
| 
\ | ¥ ” À « 4 - à 
| WIGH-SPEED ENGINE (BOTH VERTICAL AND HORIZONTAL) UT ine | 
| AND DYNANO. | - | 
Len HORIZONTAL COMPOUND ENGINE. | 
aupplied the whole of tt otive Power both ior the Hotior the Electric AUL, and | 
| continuousiy every day throughout the six months the Exhi Geen, | 
rie pus thanks of Council for the services you 
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THESE ARE MANUFACTURED | SOLELY 


| COMPANY, LIMITE. 
Who own all the Patents under which nes and Economical Storage Batteries can be made. 


years’ : 
_resulted in the production of an article 
which is thoroughly reliable. . 


THE EPS. COMPANY NOW ISSUES CELLS OF TS LATEST (1888) TYPE ONLY. 


These Cells are so arranged that internal short-circuiting is impossible, while the efficiency and a 
are considerably veus. 


SPECIAL MODIFICATIONS OF 1888 TYPE FOR SHIP LIGHTING. 


MAW IMPROVED TYPE FOR TRACTION AND MOTIVE POWER. 


THE EPS. AUTOMATIC SYSTEM FOR THE PUBLIC SUPPLY 
OF ELECTRICITY FROM STORAGE BATTERIES. 


A PAMPHLET on this subject, containing full details, is now ready for issue and will be sent 
Free by Post on pe at the Company's Office. 


LIBERAL TERMS TO THE ‘TRADE. 


For Prices, Particulars and Copies of Testimonials (Fres), apply to the 


| 4 GREAT WINCHESTER STREET, LONDON, E. C. 
| | ESTABLISHED 1682. 


é 
fust 24, 4888 
| | | 
~ LE 7 
‘ 
t 
> 
| ? ONLY 
~ * ! >È 
| | LD MEDAL 
< le ™ | \ G0 KL 
™ A | 
« 
Cheapest, | ù 
| Inventions Exhibition. 4 
1»? + 4 | 
Most Efficient SR | ‘ 
À } 3 
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~ 
 :- 4. 
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~ 
le in existonc 
| Paris, 1887. 
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i J : # 


SONS, 


EBONITE 


| LmoN OFFICES, SHOW ROOMS AND STORES —MARSHALL’S BUILDINGS, 79, FARRINGDON ROAD EC. . 


Calcutta International Exhibition, 1884, 
mul) Awarded First-Class Certificate and Gold Medal 
for Strength Bficiency and Economy. 
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ES 


Chapel Field Works, ARDWICK, MANCHESTER. 


2 4&6, New Brown Street, MANCHESTER. | 20, Rue des Marais, PARIS. 


| 14, Aldermanbury Avenue, LONDON. 14, Place Sainte Gudule, BRUSSELS. | 
67, Miller Street, GLASGOW. 29, Kl Reichenstrasse, | HAMBURG 


Shéets, Rods, or Tubes. Separators, Influence Machines for se enraged | 
Currents, Cylinders and Plates. roy 


VULCANITE EBONITE 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &e. 


INDEA- RUBBER 


Sheet, Washers, Valves, Cord, Tubing ‘Ball Valves, Buffers, Door Mats. 


Delivery and Suction Hose. 


| SOLE MANUFACTURERS OF THE “ SIMPLEX” COTTON BELTING AND THE “ANCHOR” FIRE BRIGADE HOSE. à 


Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and ee 
: 2 Tyres, and all descriptions of India-Rubber Goods. — 


PRICE LISTS ON APPLICATION. 


MARSHALL. SONS Co. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 


COMPOUND STATIONARY ENGINE AND BOILER, 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 


i 


il 


London Deptt : 
London. 2071 
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ASBESTOLINE, 


[August 24, 1888, 


REGISTERED 


ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. 
 ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of _ : 
‘ ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 


" 
a « 5 | ASBESTOLINE is the safest Lubricant from Ignition. , CQ 
le à ASBESTOLINE has beaten all other Lubricants in trials. ee = À : 
me ASBESTOLINE is applicable in and out-doors in every climate. = ===" 


PA ASBESTOLINE requires no special application 


CONSISTENCY OF ASBESTOLINE. 


‘BELL'S ASBESTOS. | 


ASBESTOLINE, to meet all circumstances, is made in four mnt = a is for oz mae be climates, both ashore 
It is also inval works i thie 
ASBESTOLINE, E, A, is specially adapted to ordinary Land whoa the ! the iomperstare ishigh. - 
Engines hinery, in and out-door, inthis country. | ASBESTOLINE, CC, is designed for use on calenders, paper 
ASHESTOLINE, a little more solid, is À &c., where the âmes heated by steam 
in temperate climates tes, also on land w desirab sing through, and sometimes 
have Lubricant stiffer than A. instead of C. vantagoously bon 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Stecl and Iron Works, Collieries, Cotton and Wool M'lis, 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modera machines. In Saw Mills, on machines going up to 5,900 revolutions 
per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both 1 in working and wear, when the system of lub-ication 
has not received duc consideration. Engincering firms of the highest standing have given to it their powerful testimbay and Saeco 


Supplied i in Kegs, 28, 56, or 112 Ibs. Price 2s. 3d. per lb. Kegs Free. 


SPECIAL TERMS FOR LARGE QUAN TITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 lbs, 
serena the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, 


Below will be found illustrations of the mode of fixing Lubricators for Asbestoline to begrings. Full particulars. of mews 
| | Lubricators supplied for Asbestoline, eee | 


== 


h 
‘iM, 


Lubricator fitted to ; Showing Section ot Lubricator fitted to | Lubricator in different Position | 
Excentric of Vertical Engine. : me ordmary Bearing. . for loose Pulleys. | 
™ 

\ 


THE ATTENTION OF 


 ELECTICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY | 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Owing to the number of Greases now offered, samples of BELL’S ASBESTOLINE were submitted to Otto Hehner, tg, fe na, ad 
subjoined Report fully proves BELL’S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 


The 11, Billiter a oe “London, meters, and that uently no friction obtainable in the ordi- 
__.—— 3rd May , 1888. nary run of machinery is capable of developing inflammable 
I have subjected a sample of Bell’s Asbestoline taken from the mrs from it. 
stores of Messrs. J. Bell and Son, in Southwark Street, to a number ll’s Asbestoline is as peel safe a lubricant as can be 
, of tests, in order to ascertain whether its use in Mills or Factories | desired or obtainable. In the case of fire out from any 
© might contribute to the danger from fire. cause it does not assist the uistie, and it is quite incapable 
I found that Abestoline ignites only with the greatest | of leading to spontaneous combustion, either by itself or 
difficulty when brought into contact with flame ; that wood and | contact with inflammable material. 
other combustible material soaked in Asbestoline burns, if anything, From the physical nature of Asbestoline its use is of necessity 
with greater than by itself, that its flashin is 80 clean and free from w 
high that it lies 7. the range of Merc Thermo- ) OTTO HEHNER, Public Analyst. 


BELL S ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. 


‘Depots :—MANCHESTER : Victoria Buildings, Deansgate. LIVERPOOL : 
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BELL BESTOS 
NON- CONDUCTING COMPOSITION 


For Covering Boilers and Steam Pipes. 
WILL REDUCE LOSS BY RADIATION TO A MINIMUM AND SAVE 40 PER CENT. OP FUEL 


We would int out that this bei 
out wet in cesk. is shows the : 
. For Export about one- of out in wet In competition its 
never failing efficiency has repeatedly proved it to be the cheapest material in the market for prevention of loss by radiation. , 


Price 26s. per Cwt. Second Quality, 15s. per Cwt., is superior to the best sold by other firms. 4 


ASBESTOS BOILER 


| Will remove incrustation from Steam Boilers of all kinds without chipping. 


Every Cask is : ent out as above. 


A hone! Boiler Plates when Dati. B shows Boiler Plates when cleaned by this Composition. * 


| The action of this BOILER PRESERVATIVE, by absorbing the free oxygen that is in the water, entirely checks pitting 

and corrosion. It also disintegrates incrustation so immediately as to prevent its adhering to the plates, and the deposit falls to the 

botton in a loose powder, which is easily swept out. By keeping boilers clean a phar ge economy of fuel is effected, and the danger of 

the plates burning is entirely obviated, thus avoiding the great risks which are inseparable from scaled pue Mec g the life es 
or 


me and covering its own cost a hundredfold. Aus D sera it should be used through aa. tor, which it 
clear from incrustation. ‘The small to effect its purpose makes this the , and more than 
the higher price we charge for a fluid, w oh à in “hr case of many other makers, is useless. 


Price “4s. per Gallon. Second Quality, 2s. 6d. per Gallon—guaranteed superior to the best sold by other firms. 


QUANTITY REQUIRED.—Quarter-pint weekly per H.P. indicated; where the water is very bad rather more, | 


118, SOUTHWARK ST, LONDON, SE. 


CARDIFF: 46, James St., Bute Docks. BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basin. GLASGOW: 80, Robertson St 


| | » 
| 
| \ -ASBES: | 
\ 
\ # -. = 
\ 4! 
i 
It is essential in a covering that it shall not only be a non-conductor, but a substance free from whatever can injure metal, and 
of a nature which will enable it to adhere well for years. To do this it must be sufficiently elastic to prevent cracking and vl | by 
expansion and contraction, the heated surfaces to which it is +; mp This Composition is daily applied to Tanks with Round or — 
Fiat Bottoms, and its adhesive properties enable it to ee to the surfaces without bands or any device necessary for holding on other 
M Our 7 never fails to Save its Cost in a few L lasts for - after which it can be taken off and 
= | L | 
| 
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NO CARBON OR OTHER MICROPHONE EMPLOYED. 
Articulation always clear and distinct. 


FULILY GUARANTEED. 


Used by the Midland and Great Northern Railways, London Brighton & 8. Coast Ry. 
Gas Light and Coke Co., Marquess of Salisbury, Houses of Parliament, &c. 


PRIVATE LINES FIXED AND MAINTAINED. 
STANHOPE COMPANY, LIMITED 


(Under License from H.M. Postmaster General), 


20, BUCKLERSBURY. LONDON, E.C. Li 
| — | 


| 


| 
| 


INSTALLATIONS FIXED. 


| 
| 
| 
| 


Fies 


3 
€. 
À 


ARMINGTON-SIMS PATENT ENGINE 


SPECIALLY ADAPTED FOR ly 


ELECTRIC LIGHT INSTALLATIONS 


AND goer ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


SPECIAL TELEPHONES FOR SPECIAL 
PRIVATE EXCHANGE 


GOLD MEDALS: 
| EDINBURGH, 1886; LIVERPOOL, 


L 


SOLE MAKERS: 


GREENWOOD & BATLEY Worxs, LEEDS 


PRICES ON APPLICATION. = 
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<S ARD COli¢ 


1888 
BRAR:: 


OURNAL AND 


THE TELEG 


ELECTRICAL REVIEW. 


Von. XXIII. 


AUGUST 31, 1888. 


166, FLEET STREET, 


| Provimonal Protection (9 months 
£4 4s. Fall Patent (4 
£16 16s. : | 


\ù Lines erected under Licence from 
H.M. Postmaster-General. 


THE STANHOPE 


à 
{ 
11, 
; 
1) 
44] 
| } 
| . 
il 
20 BUCK 
Al 


| ARE THE BEST AND CHEAPEST. 


Rights Guaranteed. 


Prices from £4 40s. 0.26 40s 
LIBERAL TERMS TO THE TRADE. 


1 
| | 
| | 
| 


No. 562. 
CONTENTS: 
| PAGE | oo 
Communication with … | City Notes, &ec. :— 

High Tension Distribution … 220 | and General Electric Light and Power 
The Chatham, Hochesier and District Electric Lighting 

À New Bheostat (illustrated)  .… 
Ship Lighting Plant (lustrated) ad Tipton Company 238 
Lightning ( 223 Traffic Receipts... 239 

226 | Abstracts of Published Specifications 
&c., of Central Stations (illustrated) . 280 | Correspondence :— | 
Review :— Dry Elements ... Sey . 240 
Dynamo Electric Machinery . 235 Curative etism ... : 240 
Legal Galvanic Belt Quackery 240 
Fyfe v. Gwynne and others . 237 Dynamo Variations ... | … 240 
| | RICHARD JOHNSON & NEPHEW 
NEW AND CHEAP PATENT LAW. ’ 
PATENT C T OFFICE. TELEGRAPH AND TELEPHONE LINE WIRE. 
GARDNER, 


GREAT STREET E.0. wz 


STAFFORD & EAVES, 


Manufacturers of the 


Arc Lighting 


Incandescent 
MOTORS. 


of Power 
Tramcars, Launches, &c. 


from Central 

Stations. 

Special Dynamos for Plating, Refining and Metalurgical Processes. 
Steam Dynamos for Central Stations. : 


= Price Lists on application to Volt Works, Coventry. 2139 


. Sole London Agents: —THOMPSON & REW, 4, Queen Victoria Street, B.C. 


M. FOXCROFT 


(Successor to the late W. Fozcroft, also F. Lucas), 


Telegraph and Telephone Case Manufacturer, 


36, PERCIVAL STREET AND 9, SMITH STREET, 


CLERKENWELL, LONDON, E.C. 
(Offices-PERCIVAL STREET). 


Lock and Block, Single Needle, Bell, Sounder, Perforator, 
Photometer, Telephone Cases, Battery Boxes, &c., &c. 
PRIZE MEDALS, LONDON, 1851; PARIS, 1861. 201 


CALEDONIA WORKS, HALIFAX. 


| Contractors to Her Majesty's Government & Railway Companies 


BHST RHFINHD THLHPHONEH 
PATENT GALVANI SED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 
SPECIALITY TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


WIRE, hard dra conductivity—long lengths. | COPPER WIRE and TAPE for 
Conductors, WIRE, covering. STRAND WIRE all kinds. 
VANISED TEEL STRAND for ms 


| | 
* | 
4 
| 
| 
| 
STREET Omw | 
| | L N D | 
Messrs. ROBERTSON, BRoowax & Co. | 
à | | Pamphlet of Costs Grates. 
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THE TELEGRAPHIC 


BLAKEY. EMMOTT & CO, Lr, 


=A. A x, 
SOLE MANUFACTURERS UNDER LICENCE 


Or 
FLETCHER’S WATCHMANS TELL-TALE- 
_ (As largely used by the L.& N. W. Railway and other Companies), 
THE BLAKEY-EMMOTT DYNAMO. 
WARBURTON AND CROSSLEY’S RELAY. 
EDMONDSON'S CALOULATING MACHINE, 
Silver Medal, Inventions Exhibition. 


ELECTRICAL August ? 


Gi. A IN D. 

MANUFACTURERS or 

MAGHETO BELLS, SWITCH BOARDS, SWITCHES, 
ANNUNCIATORS, &c., | 
BATTERIES OF ALL KINDS, 
Single Needle, Block and Morse Instruments. 

INSULATED WIRE, 

SEMAPHORE AND LIGHT REPEATERS, 
| ELECTRIC BEELS AND INDICATORS. ,, 


oARBORS. 
THE BARNSLEY CARBON CO, 


Manufacturers of. 


PURE CARBON POINTS, TUBES, FILTERS, CELLS à BATTERY PLATES 
OF EVERY DESCRIPTION. 


WoRKS:-BARNSLEY. 
Lonvon Acencr à Srones—THE GLOBE ELEGTRIGAL & ENGINEERING C0, 


H. THORPE, 


59, THEOBALD'S ROAD, 


GAS POWER WORKS: 

84, BAGLE STREET, RED 
LION SQUARE, | 
Wholesale Manufacturer of oe, oo de- 

Panles, Magneto Generator 


CASTINGS IN BRASS, GUN METAL 


And PHOSPHOR BRONZE. 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 


MACHINE CASTINGS. 
MANUFACTURERS OF 


Brass, Gun Metal and Phosphor Bronze in Ingots, 
BABBITT’S METAL. | 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 
WOODCOCK STREET, BIRMINGHAM. 


Telegraphic Address :—“ BRONZE, BIRMINGHAM.” 1919 


ELECTRIC 


Insulated Wire and Cables 


of every description for 
Electrical Instruments, 


UNITED ELECTRI ‘WIRE 
14a, Clerkenwell Green, London, E.C. 


THE “ EXCELSIOR” DYNAMO 
(PATENT ). 

Simplicity, efficiency and durability at considerably reduced prices. 
SOLE MAKERS- 
STANLEY & DAVIES, 
Glectrical Gugineers, 

NEAR MANCHESTER, 


(LIMITED), 
2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


6H The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. 1190 


J). STIFF & SONS, 


LAMBETH, LONDON, 


MANUFACTURERS OF 


VITRIFIED SWITCH BLOCES, 
Tubes for Electric Wires, 


| PLAIN AND COLOURED ROSES AND PUSHERS, 


GLASS LECLANCHE JARS 


POROUS AND STONEWARE CELLS, 
Insulators, Chemical Apparatus and Crucible. J 


4 
| = 
| | 
» VARTERET STREET, DROADWAY, VW EE INSTEE SSS f 
- Telegraphic Address:—“CARBON BARNSLEY.” 715 =— | : | 
= . . 
( - 
== wes === 
DEALERS IN ALL KINDS OF OLD METALS. 
= a 
| 
| 
Dynamo Machines, Electric | | 
| Bells, Telephones, Electric | 
Lighting, &c., &c. 
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VITRITE FITTINGS FOR INCANDESCENT ELECTRIC LAMPS 


PATENTED. 


This new and improved form of Lamp Holder is designed to overcome 
the strain on the Vitrite ; the brass socket, w is screwed on the electrolier, 
or pipe, bearing all the weight of lamp and shade, which cannot in any event fall or 
become detached from the metal supports. 
improvements are in hand which will tend to cheapen our Vitrite specialities. 


Send for Samples and Quotations. 
OR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 
Manufactured only by | 


THE VITRITE WORKS, © 


(Gow GATESHEAD. 


31, 1888. 


HIGHEST AWARD ‘Telegrams: 

for IMMISON, LONDON. 

ELECTRIC MOTORS | —— 
Telephone No. 7585, 

International 
Full Particulars 

Inventions and 
Exhibition, — Price Lists — 
1885. on application, 


ELECTRIC MOTORS 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, A.W. 


Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c. to 


PUMPING, IN MINES, 
HAULING | COLLIERIES 
and WINDING and TRONWORES. 


Special attention i in fitting up Factories with Electric Power, and quotations given for Blectrical 
| Transmission of Power for all Industrial purposes. 


MACHINES MADEH FOR SFHUIALLE SLOW - SPEED. 


W. LF HENLEYS TELEGRAPH WORKS >. 


COMPANY, LIMITED. 
_ OMees:-37, Martin’s Lane, Cannon Street, London E.C. 


Manufacturers of 
SUBMARINE CABLES, 


| 
| 
i: 
| 

| | 
| 
} 
| BLEOTRIO LIGE | 
| 

| | Patent | 
— | 
| | 
| 
| GO | 


oe 
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“B” SWITCHES 


(PATENT) 


Have Handles Free from Contact Bar. The cheapest made 
in Wood, Slate and China. 


“T” SWITCH 


For Holder is a handsome Double Break Switch in Brass 
for Suspension and Brackets. | 


“WALSALL” SWITCH 


Is a cheap Single-hand Suspension Switch. Sudden break. 


| | 


MOVABLE GRIP 


Utilises a Bracket Holder for Suspension when required. 


Divided to 3 volts in tenths. 
' Divided to 4 volts in tenths. 


Switch (16s.) 


Size 4 inches by 3 inches by 2} inches. 


SPECIAL VOLTMETER 


For Testing Accumulators and other Batteries. 
No Permanent Magnets. 42s. Solid Leather Case and Strap, 10s. 


mr 


Mr. W. H. PREECE writes:— 


Wimbledon, Febrnury 2nd, 1888, 
1 have calibrated your voltmeter and find it very exact. It is now in regular use in my 
battery room, and proves to be of great service. No Secondary Battery Installation should be 
without one. It supplies a real want.—Yours very truly, (Signed ) W. H. PREECE, 


WALSALL HOLDER. 


No brittle parts. Is wired from the Front. 


i 


No. 6. No. 5. 


WALSALL 


WALSALL 


é 
| 7” 
ff 
| mi 
| 
im. 
| 
Os 
“ Walsall Switch ” (18s.) attached | 7 No. 8. 
to Holder. With Ring Shade Carrier. | 
| 
| 4 À 
gut 
| 
| | | = 1} 
| 
ee No. 1. 
| 
| 
| 
= a 
% 
| | || | ‘ 
4 
— 
= | 
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BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 
fee yum “own Monowere.. White @oneware. Brown and strength 
Makers of Mr. Slater Lewis” Patent Self Binding Insulator. 


‘Works: DENBY POTTERY DERBY. À 
London Omos: 6, ST. PANCRAS SAONE EUSTON ROAD, NW. ne 
EIDSFORTH Exscraicat Wonxs, MACE IH, 
Jscxeon Roun, Lowvo N. Turks Head Yard, Turnmill Street, London, B.O., | 
MUDFORD, MANUFACTURER OF 
Manufacturing and Consulting Electrical Engineers. Lists Fre.| IMPROVED GRAMME MACKHI 


+ (As oupplied by the late British Light Company, Limited), 1001 


Are Lampe, Switches and all descriptions of Electrie Light Fittings. 


ARTHUR B. GILL & CO. 


ESTABLISHED 18651. 
4, Bombay Street, Bermondsey, London, 8.E. 


DYNAMO MACHINES, THREE per CENT. INTEREST allowed on D wien le on Gemand. | 
_ Electric Light Fittings of every description, minimus monthly balances, when not drawn below 


SETS OF LIGHTING PLANT. Writings, and Aner and Valuables tree of Charge, the of Decode, 


LISTS ON APPLICATION. LIBERAL TRADE TERMS. 1996 “THE BIRKSECK fal partioniars, pot tre, on sppiication. 


for the Transmission ‘of Power, Is How à 100 
FIVE SHILLINGS PER 


| GEAR WHEELS, 

| SHAFTING, | 
| Loose Collars, Fast Collars, Couplings. | 
|| PEDESTALS, | 


CASE WORKS, 
PHŒNIX PLACE, 


COLDBATH FIELDS, LONDON, W.0. 


MANUFACTURERS OF 


| Every “description of Cases 


MACHINERY 


re TELEGRAPH, TELEPHONE, AUTOMATIC 
And Electrical Instrument Makers. 


“CASE MAKERS TO THE 
| | | 
CONSOLIDATED TELEPHONE 
CONSTRUCTION & MAINTENANCE CO., LD., 
Who are the Sole Licensees for the mauufac- 
ture of Telephones and Transmitters in the 


| United Kingdom under the Patents held by 
| the United Telephone Co. 2078 


LAURENCE, PARIS & SCOTT, ‘Lta., 
ELECTRICAL ENGINEERS, 


Manufacturers of Patented 


| Our new List of of shove, on, J 
 willinterest Engineers with Workshops. _ 


ACHINES 


Factories and Private Residences. 


GOTHIC WORKS, KING ST. 


| Belt Flywheels, Step-Cone Pulleys. 66 9, 
ROPE PULLEYS, ECLIPSE’ RIGAL 
| Rope Flywheels, Haulage Rope Pulleys. | | 


“Eatimates given for Lighting Towns, 


| 
| 
| 
| 4 
| 
| 
me | 
| 
| 
| 
| 
Horizontal, Angle, Vertical, Hanging. | 
FIXINGS, | 1. « 
Wall-Boxes, Hangers, Brackets, Stools. es 
HIGHEST CLASS. 
REDUCED PRICES; FREE DELIVERY | 
throughout the Kingdom. | EEE | 
| 
| 
{ ti | 
UJ | 
4; 
| | 
| 
| 
| 7. | 
| | 
| 
= NORWICH. 2004 
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BEST WIRE 


PHOSPHOR BRONZE, 
CASTINGS, 


he ‘temas INFRINGEMENTS OF OUR PATENT RENTE 


À 


GAS ENGINE 
DYNAMO COMBINED 


| | | 
Patent | A> Patent Silicium 
for Springs, Ropes, Sc le Strength 
| Rods, Sheets, &c. Dearin lephone and 
and other wearing p and other 
| Sines: pay À Le Impulse 
SEP. every 
Revolution, 
consequently 
trot. ANDREW & CO.. Limiten, REDDISH, STOCKPORT. 
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RAWORTH'S PATENT LINESMAN’S DETECTOR 


fairly accurate resistance meter. 
shows when cells are deteriorating. 
and forms shutter for window. 


coupled up inside case. Terminals so arranged that battery, galvanometer, 


a resistance box, and as a 
reference to standard resistancd in case 
A hinged mirror is very useful in practice, 


DORMAN & SMIT 


24. BRAZENOSE 8T., 


INDEX ADVERTISEMENTS. 


names of Advertisers, whose announcements are ordered series, are entered under 


PAGE 
& coe .… 
Co. .… 26 
Parker, Li eee 24 
J. Stiff & Sons (Boxes only) ... 4 
Are 
Johnson & Phillips eco eee 1 
Statter & Co. coe eee eco 25 
Asbestos.—J. Bell 28, 29 
Lsctloncers and Valuers Mechanical 
Batteries. Pace à Goat 
ra G.P. & Tel. Wks.Co. 32 
Johnson & Phillips eee és | 
Telegraph Mfg. Co. . 16 
J. & Son eco 
Price, Sons & Cu., eco cee eee 
J. Stiff? & Sons … See 4 
Bells and Go 
Belting.— Webb & Son .… eo 18 
& Wilcox Co. 25 
Crosby Lockwood & Son’s List ... 18 
Electric Machinery 18 
Distribution ese 
Electrical Plant... 17 
Works 7 
W. M. Foxcroft .. .. 3 
J J. H ows 
Commission Room.—J. W. King on av 
Cut-Outs.—Cockburn & Day ds 
Dynamo Man rs. 
Elwell-Parker, Limited ... 24 
J. H. Holmes & Co. eee . 17 
M. Imwmisch... eee eee see 5 
Paris & Scott ... 
F. H. Royce & Co... .. ... 18 
vies eco 4 
J. G. Statter & Co. mie — 
Ebonite. 
India Rubber Co … 18 
D & Sons... 
Engineers and Contractors. 
» Burbey & Williamson ... 12 
Callender’s Bitumen Tel. &c.Co. ... 23 
Clarke, Chapman, Parsons & Co... 20 
Cockburn & Day ... 
Crompton & Co. -... 
Dorman & Smith ecco eee eco 9 
Drake & Gorham see eco e 
India-ru elegraph 
J & 1 
Laing, Wharton & Down... 
Manville eco 
& Kent 
Stephens, Smith & Co. … ... 15 


Telegraph Mfg. Co. 


7 . 


16 


Robey & Co. 25 
Machine. 

| Pheonix Fire Office 
Glass Manufacturers. 
& R. Cochran... . 


Elec. & Contractors.—Cont. 


Electric Light. | 
Raison & Swan United BLL. Co... 10 
J. Edmundson & Co. 27 


Gülcher Elec. Light & Power Co. 21 
Indis-Rubber,G. P.&Tel Wks.Co. 11 
Carbons. 


Lacombe & Co 15 

W & 
Electric Light Fittings. 

Appleton, Burbey & Williamson ... 


Cockburn & eco eee eee 11 
Dorman & eee eee 9 ‘ 


be eco LE 
lor & Tucker ose 21 
Vi coe 5 
, Paxman & on 10 
J. Fowler & toe 14 
Greenw Batley coe 
Marshall, Sons & eee 


10 


& Swan United E. Co. 10 | 


Woodhouse & Rawson... 23 
india-Rubber. 
India Rubber, G. Wha. Co 8: 


Stiff 4 

Telegraph Mfg. Co. … 16 

Engelbert & Co. 

W. H. Willcox & Co. 
Manufac Electricians. 


Gi 


F. Wiggins & Sons 


ohnson & 
_ Telegraph Mfg. Co. 
hones. 


coe 30 

Ramsden, Camm Pe 12 

F. Smith & Co. eco ry) 8 
ine ° 

Barraclough & 


Co. ose 

H. eee eee 
Walsall Company... 


nenree: ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, de., dc., appear on Page 17 (middle of paper.) 


ach additional ional in 
PAGE 
Medical 
| Institute of M Electricity ... 17 


e Nell eee e 27 
J. Turn un. … ane 
Turners 
Varnish. 26e eee eco 
R. A. Scott eee [112 eee L11] 25 
Vulcanite. : 
Harb India Rubber Co. .… 18 
North tish Rubber Co. ecco 21 
Wire (covered). | 
J. Fowler & Co. . l4 
Sie, Wate 05 
6. 
London Wire 11 
W. 
Telegraph Mfg. Co. je . 16 
United Wire Co.... oe + 


- 


| on | 
4 | 
| 
, 
| 
Motors. | 
M. Immisch à. | 
| Sprague Elec. Ry. & Motor Co. … 19 | 
Patent ts. | 
B. Des [11] eee eee 
ilding eee 
10 H. Gardner eee ee 3 
Barnsley Carbon Co. ... «. 4 | Poles (Wood and iron). 
G. Binswanger & Co. ... «.. 13 Johnson & Phillipe 
Globe Electrical Co. eee ote Porcelain Appliances. | 
Johnson & Phillips Dorman & Smith … .. .. 9 
Taylor, Tunnicliff & Co. ... wos 
Porous Cells. 
J. Stiff & Sons 4 
Pulle | 
| Unbreakable Pulley Co. ... : | 
eee cee eee Railwa Signals | 
Sasby & Farmer ... . ... … 10 | 
Schools and Clansea, 
. City & pe of London Institute 18 
School elegraphy coe Sl | 
Screws. | 
Davis & Timmins ... coe oo. 30 
21 eee eco eee 
Globe Electrical Co. one inn 
5 Walsall Electrical Co. eco eee 6 
Teleg 
ee, 1 
16 
| - Blenheim & Co. 
New Telephone Ca eee oes | 
Stanhope Co. ove 
Turbines. 
Pirelli & Co. 
insulators, &c. 
| 
t. | 
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ELECTRIC LIGHT FITTINGS, 
ARTISTIC,” 
ELECTRICAL,” 
INEXPENSIVE.” 


‘Works & Showrooms:-S, Berners St., London, W 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. MITE. 


- Manufacturers of Incandescent Electric Lamps, from 1 C.P. to 1,000 C.P., Swan's Miners’ Lamp, 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric Light Installations ; amongst their latest are the Athensum and National Liberal 
Clubs, ‘National Provincial Bank, H.R.H. Duc d'Aumale's house, and Steam Vessels. 


FAOTORY: PONDERS HND, MIDDLESEX. 


For Prices, Estimates and Particulars apply to 


THE SECRETARY, 13, Albert Mansions, Victoria Street, SW. 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIO LIGHT INSTALLATIONS 


que 


ntal Wind- 
le Engines. 


ngines. 


(ing En 


Se 
the ch mes Catalogues, Price Lists, and full par SR 
most inthe market.  diculars Pos Freeonapplication to 


DAYS, PAXMAN & CO. Engineers, COLCHESTER. 


Lonpon Orrice: 139, QUEEN VICTORIA STREET, E.C. 2156 


INTERLOCKING THE LOCK AND BLOCK. 


The Levers, to effect in gente ons adent working. Tule great im the “Lock Automate rats Action nas Bees. 
Plans Plans, and 


F el Patents granted or assigned to them. For 


SAXBY & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, N.W., 
_ Manufacturers of Ratlway Signais, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. Me. 


THE ANGLO-AMBRICAN 


BRUSH ELECTRIC LIGHT 


LIMITED. 


MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. 
CURRENT DYNAMO MACHINES. 
TRANSFORMERS. MOTORS. 

BRUSH DYNAMOS AND ARC LAMPS. 3 
VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


The Corporation are prepared to carry out installations on the Purchase-Hire System, and to tender fer 
the supply of plant for temporary lighting. 


112 BELVEDERE ROAD, LAMBETH, SE 


é 
x August 31, 15 | 
AN 
| 
K 
> 
\* 
Horizontal ‘High Congo | 
Engine. 18 to 100 H.P. nom. 
7 D. P. & Co. were selected to 
provide the motive power for driving 
the Electrical Machinery at the Italian 
Exhibition now open, and several of 
their Engines and Boilers may be seen 
at work every evening in the Electric 
| Light Shed. | 
| 
| 
FULL 


er 


| RANKRIN KENNEDEY, 


MACHINES, ARC LAMPS, 
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International Exhibition, Glasgow, Stand No. 497, Machinery Devartment.. 


WOODSIDE ELECTRIC WORKS, 141, SOUTH WOODSIDE ROAD, KELVINBRIDGE, GLASGOW. 


Telegraphic Address: “INOANDESCENT,” GLASGOW. 


1 um now prepared to supply superior INCANDESCENT LAMPS of any OP. of 


voltage free of royalty. 


| “SUNSHINE” INCANDESCENT LAMPS 


From 300 U.P. to 2,000 C.P. To replace Arc Lamps. Require no attention. 


‘|| | LIGHT ENGINES, DYNAMOS, TRANSFORMERS 


PRICES AND PARTICULARS APPLICATION. 


ss 


COMPANY, LIMITHD. 


Offices: 106, CANNON STREET, LONDON, EC. 


MANUFAOTURERS oF 


Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 
 VOLT AND AMPERE METERS. 
‘CONTRACTORS FOR SUPPLY AND FITTING UP OF 


LIGHT 


OF EVERY DESCRIPTION. 


LIGHT FOR SHPS HOUSES, OR FACTORIES 


| ESTIMATES ON APPLICATION. 


Works: SILVERTOWN, LONDON, .E. = 


TEE 


ANCHOR bet PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 


Manufacturers of 


COVERED WIRES & CABLES 


oF ADL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LeTiNe, 


| 
| 
| 
| 
| 
| 
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| | 
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| 
| 
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CHINA 


 BAMPEOLDERS, 
FUSES, 

FULL PARTICULARS AND PRICE LISTS ON APPLICATION. | 
BALMORAL BUILDINGS, 01, QUEEN VICTORIA STREET, E.C. Telegrams: “ Installation,” London, 108 | 


THE ELECTRIC APPARATUS COMPANY, 


_4, CHARING CROSS, 8.W. Werks: ARNOLD ROAD, BOW, E. 


Telegraphic Address: “CAMPANILE,” LONDON. 


SPEC IALITIES In 


ELECTRICAL PATENTS.—A SPEOIALITY. 


FELL in WILDING, PATENT AGENTS. 


de., Lecturer on Electrical Engineering at the City of London College, &e., 8. P. WILDING, LS. tu) 


Best techmcal, , and scientific advice in all matters connected with ts. Reliable te in all countries. Searches 
, patent cases conducted, opinions technical evidence, 2." designs registered. 


1 QUEEN VICTORIA STREET LONDON, B.C. 


RAMSDEN, CAMM & CO.. 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


' LONDON OFFICE: 72. KING WILLIAM STREET. E.O. ve 


ITALIAN EXHIBITION 


LIGHTED ENTIRELY ON THE 


THOMSON SYSTEM 


NEW BOND STREET, LONDON, 


ee INVITED FROM ENERGETIC MEN OF LOCAL INFLUENCE. | 


ESTIMATES FREE. 


L 

: 

ne : 


é 
à | 
| be 
| 
+ | 
° 
o 
MANUFACTURERS OF | 
RC?  Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
| 
| 
| 
| 
| 


Telegrams: “ELECTRICITY.” 


“APOSTLE” 


CARBONS. 


BEST QUALITY. 


For PARALLEL or SERIES ARC LIGHTING. 


PRICES. 


A Farthing a millimetre per Foot, or £1 a millimetre per 1,000 Feet (from 8 to 49 millimetres). 


Diameter Price 

| (@5mm.=1inch).| Per Foot. |Per1,000Feet.| Size mm. | por Root. | 1,000 Feet. 
8mm. 2d. : £8 16 «4d, 216 0 
£9 17 217 0 
10 ,, ; £10 18 7 218 0 
#11 20 £22 0 
£12 22 7d. £226 10 
213 25 8d. £31 0 
14 , ‘ £214 27 10d. £36 0 


Made in any Length. Discount for Quantities: 


MILLIMETRES 


| REFER TO OUR CATALOGUE For ALL OTHER: SUPPLIES. 


 AGHINTS 


THE GENERAL ELECTRIC Co. 
 (@ BINSWANGER co., 
WANUFAGTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 


5, Great St. Thomas Apostle, LONDON, E.C. 


Telephone No. 1887. 
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JOHN, FOWLER & CO. (LEEDS), LIMITED, 


ENGINEERS, LEEDS, BNGLAND. 


. 
LOW CAPACITY, 


AFFECTED BY HEAT: 


singe Cynder, o a... Compound Horizontal Engins 
Engines FITTED WITH 

FITTED WITH LOCOMOTIVE BOILERS. Hartnell's Patent Automatic 

Hartnell's Patent Gorenors. Expansion Gear, 


. FIRST PRIZES 
and 
GOLD MEDALS, 


+ Paris, 1878 ; 
= Sydney, 1880; 
Calcutta, 1884 - 
Corea À AND DOUBLE CYLINDER Saltaire, 1887, TRACTION AND PORTABLE INES 


; | AND DYNAMOS COMBINED. 
Fitted with Hartnell's latest installations 


JOHN FOWLER & CO. LEEDS), LIMITED, ENGINEERS Leeps, ENG 


é 
| 
TATHAMS | PATE 
| AND WT: 
Ww ES. f¢ 
= ELECTRIC LIGHT, TELEGRAPH, TELEPHONE. 
| 
| FAR | SAMPLES WO CROSS-TALK. | 10-Wire Telegraph. 
| | and | 
| PRICES. 4 | 
| 
_ Specially suitable for every description of | ee eee. 
| | UNDERGROUND WORK. | 
| | Za | 
| @® | © | \ eco 
| Ke | à 
Electric Light. 64-Wire Anti-Induction Telephone. | 
ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. 
{ 4 | | | 
| 
| 


BCONOMYT. PN EES. 
LACOMBE & co — WORKS, LEVALLOIS PERRET, NEAR PARIS. 


LACOMBE CARBONS. 


London W. EDLIN, 7, LITTLE QUEEN ST. WESTMINSTER. 
Telegraphic Address: “LACOMBE. LONDON.” 


 FELTEN & GUILLEAUME'S 


(CARLSWERK, MÜLHEIM-ON-RHINE) 


CABLE, 


FREE FROM INDUCTION. 


This Cable, wherever it has been used, has met with unqualified success. Mesers. sis AND 
Gunteavme’s Anti-Induction Cable is used in the Mersey Tunnel, and has given se 
satisfaction. Full particulars upon application. $ 


CONTRACTORS TO NEARLY EVERY GOVERNMENT IN Tie WORLD. 


SOLB AGENTS: 


W. F. DENNIS & Co., 11, Billiter Street, London, E. C. 


AND 28, STRAND STREET, LIVERPOOL. , 
STORES: MILL WW ALL DOCEKES, LONDON, a. 


STEPHENS, SMITH CO. 


ELECTRIC TRAMCAR Engineers | 


‘ESTIMATES GIVEN 


MOTOR MANUFACTURERS, “and A sxxxe 
Boiler Makers 
DYNAMO REPAIRS ELEOTRICITY. 


A 
SPECIALITY. 4 / 


+ 


- 
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“LIMITED, HELSBY.” 


TELEGRAPH ADDRESSES: CONCENTRIC, LONDON.” TELEPHONE No. LONDON 1996. 


‘ 


. 


N.B.—Our Catalogues, specially illustrated by Rimbault, Post Free. 


The following Goods are manufactured absolutely from the raw material in our own 
shops, hence our ability to supply Goods of the highest quality at the lowest possible 


PELLS, 
NS N 


N 
NS 


| 
| The above is an exact section of a 570 G. P. Wire Cable now being manufactured 
THROUGHOUT at our own works, and samples of which will shortly be on view at our 
London Office and the Glasgow Exhibition. 8 | 
OUR TRAVELLERS WILL HAVE PLEASURE IN WAITING UPON BUYERS WHO WILL KINDLY | 
: FURNISH US WITH THEIR NAME AND ADDRESS. | 
Full Stock of all Goods kept at our London Office and Warehouse—29, Queen Stree EC. we | 
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TELEGRAMS: LONDON. 


WHEATLEY KIRK, IK, PRICE & GOULTY, 


| BLECTRICAL AUCTIONEERS, VALUERS 
ARBSITRATORS, 
62, “VICTORIA STREET, LONDON, 
And Albert Square, MANCHESTER. 


BOTRICAL | PLANT’ 
For every description of New and Secondhand 


ELECTRICAL, APPARATUS, PLANT AND INSTRUMENTS, de, 


Ready for immediate delivery, consult 


electrical Plant,” |W 


Published Monthly, Post Free, 6d. 


Offices: 62, QUEEN VICTORIA STREET, LONDON, E.C. 
. Melegrams: “INDICES,” LONDON. ‘Telephone: 1083. us 


St. JOHN’S SQUARE, CLERKENWELL, 
E.C. 


COMMISSION ROOM 


SALE OF DINAMOS BLECTRICAL GOODS. 


Is prepared to receive Dynamos and FOR | 


Electrical Goods for Sale on Commission, and 
can at a few minutes’ notice put any machine 
down and run it to show intending purchaser 
its output. | 


 ELEGTRIGAL GOODS IN STOCK 2508 


INSTITUTE. OF MEDICAL ELECTRICITY, 


LIMITED. 


94a, REGENT ST, LONDON, S.W. | 
(Entrance in Jermyn Street.) 


This Establishment will be ready for the | 
reception of Patients on and after September | 
8rd. For terms, &c., apply to the FRE | 
Director on the premises. | ies 


Wenders. 


F[TENDERS are requested for about 240 (old or now) Iron | 
Electric Light Posts, 30 feet above ground, with roots vary- 
ing in depth, 3, 4, 5, and 6 feet respectively, with independent 
flanges projecting 2 feet, to be fixed with wrought wedges, delivered 
free in Bath on Midland or Great Western rail, or water. 

Tenders must be accompanied with designs, state weight, 
whether cast or wrought iron. All posts to be provided with cross 
pieces at the top to 


tide. About one third to be fitted with independent brackets, for 
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carry insulators and wires 18 inches on either 


Relating te Situatheons Vacent, Situations Waented, 
Wanted, Businesses for Sale, Patents for Sale, Specific A 
any Bind Wanted, or for Bate or Bushange. 


Three Lines and Under (words) … 
Three consecutive 


ANTED, a’ Wireman for incandescent 


Works, King 
ANTED, an Electrical 
statement of th SE ts. po 
e pavemen À 


HE BRIGHTON ELECTRIC ils. COMPANY, 


have ‘vacancies for 1 or 2 
knowledge of electrical testing Leur essential. Also Premium required and à 
men wanted.— Write 
Glo’ster Road, 


ce abroad. ‘“ Mrcoum,” care of C. Benstead, 47, Clifford 
Road, Hermit Road, À 2568 


Bg PRACTICAL ELECTRICIAN (21), desires 


manufacture, 
and diffe diferent t branches of lst 
Lighting 
dress No. 2,579, Execrrica, Review. 2550 
NGINE DRIVER wants situation to take of 
, electrical works, or —** G. D. ” 33, 
Unes Road, Chelsea. 2585 
OM ‘PLANT. .—Beautifully constructed 
Fraser Fraser Boiler in mahogany covering; Gwynne 
Invincible e coupled direct to Phenix Dynamo, le of 
ving 160 volts and 60 am res. Never been used. Must be 
of owing to to No. 1747, Ezxcrricaz 
Revizw, 22, Paternoster Ro 2572 


O LET, vacant September 29th, good t premises, f 
11, Middleton Road, Kingsland Road. 2568 
| Bevisw, 22, Paternoster 2875 


condition for disposal, cheap, including 7/16’s, 7/18’s and 

No. 10 B.W.G. Also three shunt wound dynamo niachines by the 
Brush Company and other makers.—Full 

J. Gizcerr, 26, Red Lion Square, Holborn, W.C. 2576 


IRE.—About 8 cwt. of new cotton-covered wire, made 
Glover & Co., including No. 16, 18, 20 and 24, Is. 2d. 
de. 6. per Ib.—Ezxesr J J. 2577 


NSTRUCTIONS FOR THE LAYING AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” — Pro- 
Illustrated.—Translated from the French of Dr. Francois 
Co., 26, Norfolk Street, 


Le MONITEUR des INVENTIONS INDUSTRIELLES 


16th YEAR. 


6 BOULEVARD DE STRASBOURG, PARIS. 
Siateen Pages, Half-Monthly, TUustrated. 
SUBSCRIPTION : 6s. Yearly, Ss. 6d. Half-Yearly, Post Free 
Contains the of French Patents. Details Fm the 


New Inventions of its Subscribers. Review for Inventors, 
Manufacturers and Capitalists. Postage Stamps taken. ic 


“Electric 
and Transmission of Power.” Would go abroad.—Ad- . 


of ERNEST 


. 


ot 
| | 
ANTED.—A le young man as in the 
W manufactory on the’ Continent, to 
Sm ary to commence with.—Address “ Iurnovzs,” 
| | 
| 
LECTRICAL ENGINEER seeks re-engagement: 16 years || 
| E practical knowledge of engines, dynamos, accumulators, 
arc, incandescent, telegraph and telephone work; can plan, ft | 
and work: installations; first-class testimonials; have had 
firm ; has gone through a complete course of instruction in 
Electrical Engineering at the City Guilds Finsbury Technical 
College. ‘ Can produce first-class referencés.—For further parti- 
_culars address “ L. B.,” Review. sis À 
| 
| 
| 
| 
| 
| 
lanpe, projecting 3 fect. | 
Tenders to be sent by Monday, September 10th. The lowest | 
1 % any tender not necessarily accepted.—For further particulars | 
‘ “pply H. G. Massruonau, Bath. 2563 | 


CITY AND GUILDS OF LONDON INSTITUTE. 


| 


. TECHNICAL COLLEGE, FINSBURY. 


S. P, THOMPSON, Principal. 


Day Department for Students not under 14 years of age. 
HE COLLEGE COUBSES of Instruction in 


Laboratories specially 
organised for instruction in Technical Manufacturing Processes. 
Fee for Session, inclusive of Laboratories, Workshops, and Draw- 
Examination will take place Wednesday, 
olars a yesr each, Holl Scholarship 
229 a year, all tenable for two will be awarded (in accord- 
ance wiih Wie on the results of the Entrance 


For Particulars of Scholarships, and of Instruction, 
* apply at the Technical College, Leonard City Road, E.C. ; 
or at Gresham College, E.C.j 
JOHN WATNEY, | 
2850 WALTER 8. PRIDEAUX, } on, Bees. 


2 HES. 


LIBERAL DISCOUNT TO TRADE. 
F. H. ROYCE & Co., Blake St., Hulme, Manchester. 


‘THOMAS BARRACLOUGH & CO. Ltd, 


Makers of all the most Improved Machinery Electric Wire and 
Covering, 


Lapping, Taping, » 


STRANDING AND MAKING’ CABLES OF EVERY SIZE AND DESCRIPTION. | 


Globe Works, Rochdale Dent, Manchester. 


VULCANITE. 


HARBURG IND1A-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET, E.C. 


| LIGHT: Its Production and J. J. 


| on application. 
| Messrs. Crosby Lockwood & Son, 7, Stationers’ al out, Ln, 


constructing — 
incandescent ard contact for and and to grant 
licenses making a 

“8. 8. 8.” system, which combination includes several modern 
Incandeecen 


Hsssns, CROSBY LOCKWOOD AND SON'S Lisr, 


of Gold, Silver, Copest A Practical Treatise on on the Eléc 


HENRY M. NOAD, F 


Ta WORK’S MANAGER'S HANDBOOK OF MODERN | 
HU 


By the same Author. 
PRACTICAL ENGINEER’S HANDBOOK: A A 


m, revised, additions. Medium’ 8vo. "Nearly 000 


MEMORANDA, AND CALCULATED RESULTS 


Builders, Contractors, &c. 


JUST PUBLISHED. wo. CLOTH: 


DYNAMO-ELECTRIC MACHINERY 


A Text Book for Students of Electro-Tech 


nology. 
By SILYARUS | P. THOMPSON, BA, ESTE 


London: E. AND F. "BPON, 195, “ST ‘STRAND. 


THE MIDLAND ELECTRIC WIRE CO, 


|COVERED WIRES OF ALL DESCRIPTIONS | 


FOR BELL AND HOUSE WORE. 
DYNANO MACHINES, TELEPHONES, &c., &c. 
Fancy Covered and Braided Cable and Wirn. 
ELECTRIC LIGHT LEADS 
‘SILK AND COTTON COVERED WIRES. . 


INCANDESCENT LAMP 


on easy terms of royalty under the 


from e 
1,000 C.P., according to requirements. The “8. 8. 8.” system is 
the only one which is en free from infringement of other 


to advantage. Note.—Some of 
ts are for sale in their en —Terms an of 
HIPPEY 


CHINA 


. View of Base.—No Metallic or 
Conducting Parts. 


The Base, Cover, Handle of the 


OWLER, LANCASTER & CO., Electrical Engineers, Manufacturers and 


ALBERT WoRES, STREHET. BIRMINGHAM. 


segs pee 


4 
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| Gooks. | 
‘ 
W. 
Engineers, and Technical Chemists com- | 
TBE 
LE TANNERS, CULRIERS, FELLMONGERS, 
GLOVE AND GAITER LEATHER 
FIRE 275 DRESSERS, LEATHER AND 
AND HOSE. 
18 FIRST-CLASS WE 
MEDALS AWARDED. 
AN | 
Combs Tannery, Stowmarket. * Os 
Price Lists end Terms on Application. wiser. 
1960 
© PROMOTORS OF PUBLIC COMPANIES, Engineers, 
: ad opens UD À Or he ate avestmer | 
——_— ALL ELECTRICAL F ITTIN IGS. |. 
| REGISTERED. 
CHINA. CHINA. à | 
\ ; À WALL CONNECTORS. À WALL conncoToRs. | 
FUSES. FUSES, | | 
| Lat § 
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L 


CAR ON STEEP GRADE, RICHMOND, VA., 


ELECTRIC RAILWAY MOTOR COMPANY 


16 & 18, BROAD STREET, NEW YORK CITY, U.S.A. 


gant $1, 1888. 
15 H.P. 220 Volts. @ r Efficiency 91 per cent. | 
| 
À: | 
2° (SERIES S i, 
- | 
We show here a cut of a Tramway Car at the East Boston — Refining Company’s yards, which has demonstrated 
advantages of this system in tramway and other mining service. e cars on the tramway there are in use all day long, a 
averaging 10 tuns per trip, and each round tri occupying 5 minutes. . Horses were previously used, when each trip ave = 
minutes, with a load of 14 tons. The heaviest load by the Sprague motor is 11 tons net; or, including the car, 1 ri 
The mechanical application in the moving of the car b the motor is entirely satiafactory. There is no del | 
is taken instantly, without noise, friction, or jerking, there being from the start a — pull; and this in spite < | 
as “return.” The Edi ya mo hgeron for lighting the premises runs the motor. The result here is satisfactory, | | 
encouraging for those who to use the electric motors for surface or underground haulage in mining. | 
| 
| 
| | | 
| | 
| | 
| 
| | | 
| 
#4 
al 
| 
| 
| 
val | |. 
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| GATESHEAD-ON-TYNE. 
MANUFACTURERS OF | | | 4 


LIGHTING PLANT 


OF" _DESORIPTION S. 


| Our System has 
been Pitted ta the 
most recent 
WAR SHIPS) 
of the following 
GOVERNMENTS, 


Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the 
FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded 


|THE ONLY GOLD MEDAL} 
ELECTRIC LIGHTING MACHINERY. 


: 


‘THE WHOLE OF THE | 
FIVE COURTS. 
OF THE RECENT 


NEWCASTLE 
EXHIBITION 


Was Lighted with 


SUNBEAM 
LAMPS, 


SILVER MEDAL, | 


HIGHEST AWARD. 


‘||. sone MAKERS 

“SUNBEAM” 

‘AND PARTIOULARS 

ON APPLIGATIONL 


Telegraphic Address : 
“SUNBEAM, GATESHEAD.” 


= 


= 
= = 222 
- 
\ 
~ 
5 
4 


es CELL 
: 
\ 
*f. 
« 
\ 
Je 
| 


iad 
LA 
é 
| if \ 
mine 
| 
| 
\ 
| 


= | Over Steamships | 
of the leading 
| À Passenger and Trading J 
| Fi. i | 
| . lines have been 
vil. — PATENT TURBO-ELECTRIC GENERATOR-(DYNAMO AND ENGINE COMBINED). Ss 
ENGLAND, | 
CHILI, ENABLING 
SPAIN, TEAMERS TO PASS 
AUSTRIA, 
CHINA, THROUGH THE . 
JAPAN, , SUEZ CANAL AT 
U.S. AMERICA NIGHT. TEP 
| 


mst 31, 1888. 


Electric: Light ‘Sittings 
IN -IRON, BRASS AND COPPER, &c. | 


SHOW ROOMS: 


DESIGNS AND ESTIMATES FREE. = 


THB 


Sw 


GÜLCHER DYNAMOS. 


IMPORTANT REDUCTION ON IN PRICES. 


Constructed in Stock Bizes from } to 100 Units, standard F. 66 and 106 Volts. 


ALTERNATING CURRENT DYNAMOS FROM-10 TO 70 UNITS. 


GULCHER ARC LAMPS 


COMPLETE WITH GLOBE AND FITTINGS, OR IN STRONG FACTORY LANTERNS, | 


1,000 C.P., £10 Os.; 2,000 C.P., £10 10s.; 8,000 C.P., £13 10s. 


SPECIAL DYNAMOS TO CUSTOMERS’ REQUIREMENTS, | 


For Deposrtine AND RariniNe MaraLs, Transmission or Powz, &c., &c., 


Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns, on Application. 


PARTICULARS MAY BE OBTAINED FROM THE COMPANY'S REPRESENTATIVES AND AGENTS— 


i Messrs. W. MENZIES & 50, Side, Newcastle. Mr. LEWIS N. WILLIAMS, Aberdare. 
» F.B. WELCH & Co., Market Street, Manchester. » W. SHANNON, Londonderry. 
W. LESTER & Co., 1i, West Regent St., Glasgow. WIMSHURST, "20, South Street, Huddersfield. 
‘Mz.0.G. MOUNTAIN, Eagle Foundry, Birmingham. Mesars. MILES Bros. & Co., Christchurch, New Zealand. 


OR’ DIRECT BY APPLICATION TO THE MANAGER, 


BATTERSEA FOUNDRY, LONDON, 


[RANSOMES, SIMS & JEFFERIES, 


|| Orwell Works, IPSWICH, & 9, Gracechurch St., LONDON. 


MANUFACTURED BY 
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tae Duke Street Mansions, Grosvenor Sa. W. | 


Kheets, Rods, Tubes, Cella, &e., for Electrical Purposes, 


THE NORTH BRITISH RUBBER CO. LIMITED, 


| Edinburgh; London, 67, Moorgate St. ; Manchester, 6, Charlotte St. ; 
— Cereal Court; Glasgow, 106, Buchanan St. 3,7, 


| 
| 
| J. 72 | 
Works:-BERWICK STREET, W. 
| 
| 
| 
D.- | 
| | ‘ | 
| | | = | 
| 8-7 pam M | , « | | 
ENGINES OF ALL KINDS. | | 


HOUSE & HOTEL ANNUNCIATORS 


| With Improved Needle Indicators, Handsome Cases, Superior Finish. 
METAL FRAME ELECTRIC BELLS, HIGHLY FINISHED, 
PARAFFINED. WIRES, STEEL . STAPLES. 
for Telephone Exchanges, Switchboards, Magneto Bells, Dynames & lamp 


79, COLEMAN STREET | (LATE 59, MOORGATE STREET). LONDON; 
| CHICAGO, NEW YORK, and ANTWERP, | 


| Glectric Jight Gugineers, | 
MANSION HOUSE BUILDINGS, LONDON, AND ARC WORKS, CHELMSFORD. 


WORKSHOPS, MILLS, DWELLING HOUSES, OUT-DOOR CONTRACTS. 


Plan Private 
Contractors for the supply of Electric Lighting t for 


Having a number of New and Secondhand Machines in Stock suitable for Are Lighting we shall be 


_ happy to quote for their temporary use for Exhibitions, Fetes, Parties, dc. 


COMBINED DYWAMOS AND WIGH-SPEED STEAM ENGINES, PROJECTORS, WOLOPHOTES, de, AB SUPPLIED TO WLM. ADMIRALTY, BRAZILIAN GOVERNMENT, ds, 


PATENT CURRENT AND POTENTIAL INDICATORS, AND ENGINE-ROOM INDICATORS. 


PRICES (INCLUDING HANDSOME OUTER CASE). 


CURRENT INDICATORS.-10 to 100 (suspended needle, 46 9; 16 to 160 do. do, 47 7; 26 to 250 do. do. (suspended or 
pivotted needle), 28 8; 4 to 40, or 0 to 100, or 15-to 150 Amperes (pivotted needle) &7 7; 500 Amperes, £15 15. 
POTENTIAL Este Resistances, in Handsome Mahogany Bex fo 
COMBINED LOW ING CURRENT AND POTENTIAL TRNOREUER-"E te © Layers ane ‘lto 10 Volts £10 10 
‘| to 95 Amperes and "2 to 25 Volts, £10 10. 
: Price Lists and Particulars of our Machinery can be obtained at our London Office or Works at Chelmsford, and of the following :— 
Messrs. R. W. Winriezp & Co., Birmingham. Henry Lea & Toornsery, Birmingham; and of 
Messrs. Hotmzs & Co., | Newcastle. J.C. Howzut, Llanelly. 
» Davis & Co., Wizson Leeds and Manchester. 
& Co. J. P. Stapleford, near Nottingham. 


Messrs. R. E. CROMPTON & Co. are (sing complote Catalogues with largo reductions in prie; these wil be sent on 


À MEN TION OF CROMPTON’ PRICE LAST POCKET DOOE, CONTAINING USEFUL ELECTRICAL FORMULA, ta fost on 


__ De at tho published prions. Russia, 2s. 6d.; cloth, 2s.; 


W. BLENHEIM & CO, 


W. 
Sirs,—You 
| | 


PATENT ELECTRIC TELEPHONE. 


Simple, cicient, and ‘suitable for all 


et have much lave much pleasure in to the 
- is very 

Dear Sant bere, fon T shore than. yes 
bere for the last 


comm a e, 
rpose. We pave no objection pu give a recom- 
e are, you 
, & E. COLLIER, 


It has been incom: 


Fig 
the N 
. | 12. 
| GA 
101, 
| , Station, Virginia Water, Portnall Park, Asc 
| 
I have Messrs. Blenheim 1087. 
them | House, N.B., 
® as are found in most Carbon Transmitters, whtch til 
Exmouth, December sth, 1886. much in . The transmitted voice are 
Sirs,—I am aid to say that your telephones which now | louder than that heard in a “Bell” receiver. e 
connect four different stations continue to a + the most and I have ever seen ; they 
|| satisfaction and never require attention to Keep them in do not scom to be atected by change! 
87, Highgate Road, N.W. 
| rovelande Messrs. Blenheim 4 4 s0rd, 188. 
Messrs. Blenheim & Co. 7th, 1887. We have Jour Telephones for TH 
ad months and found them to in perfect wor , 
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SMALL ARC LAMPS. 


800 to 700 C.P. 200 to 400 C.P. and upwards. 
5°5 to 10 Amperes. | 4to 7 Amperes. | 
65 to 70 Volts. 60 to 60 Volts. 


Eighty of these lamps were used for lighting the TT 


the Newcastle Exhibition, en re, von ees | For running in parallel circuit with incandescent lamps. 


QINE À PURE WHITE LIGHT. | PERFEOTLY STEADY. 


STOCK KEPT. PRICES ON APPLICATION. 


THE WOODHOUSE RAWSON 


| ELECTRIC SUPPLY CO. OF GREAT BRITAIN, LIMITED, 


11, QUEEN VICTORIA ST., LONDON, E.C. 


LIST “A,” 110 PAGES ILLUSTRATED, POST FREE, Le 391 


REID BROTHERS, 


12 WHARE ROAD. CITY ROAD. LONDON. WN. 
TELEGRAPH ENGINEERS AND CONTRACTORS 

For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 

TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 

_ MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 

PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. ) 


GALLENDER'S BITUMEN TELEGRAPH & WATERPOOF CO, 


LIMIT HDD. 


Works: ERITH, KENT. BRUSSELS: 41, Rue des Champs Elysées. 
Telegrams: “CALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
SPECIALITY--Underground Electric Light Mains. 
- MAKERS OF CALLENDER-WEBBER OABLE OASES. 
For all descriptions of Electrical Work, Underground, Aerial, House and Ship Wires, Braided, 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELEOTRIOC LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING CO. 


YORE: 45, Broadway. BOSTON. Works: NEWARK, NJ. PHILADELPHIA. CHICAGO. 


THE | | 
| 
| 
| | 
| 
| 
| 
| 
” 
| | 
| 
| 
GARUFAGTURERS OF SUBMARINE CABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION. 
| 
| 
| 
| 
| 
| 
| 
? 
| 
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ELWELL-PARKER, 


IMPROVEMENTS IN ACCUMULATORS QU 
sketch. Hard oxides, and freedom from “ blistering.” Manufactured 
under the patents of Elwell-Parker, Moseley, Sir D. Salomons, 


Barber-Starkey, Drake and Gorham; also by licence under all the 
_ patents held by the Electrical Power Storage est | 


CONTINUOUS AND ALTERNATING CURRENT DYNAMOS, MOTORS, "TRANSFORMERS, &e. 


ae & GORHAM, 2, PRINCES MANSIONS, VICTORIA ST. su. 
as 


MANUFACTURERS OF EVESY DESCRIPTION OF 


LPPARATUS FOR USE TEACHING OR EXPERIMENTING THE SCIE 
ACOUSTICS, LIGHT, HEAT, te 


IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, &c. 
HLHOTRIO BHIIS AND BATTHRIBS. 


ts the Science end Art ot aunt. reduction of prices. 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 


Price List of Chemical Apparatus with 660 Illustrations, post free eight stamps. 
TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. = 


_ J. ORME & Co. (Late. ), 65, Barbican, London, E 


ACCUMULATORS FOR CENTRAL STATION LIGHTING, _ 
AND TRAIN LIGHTING, &c. 


4 
| TELEGRAMS: TELEGRAMS: 
ACCUMULATOR 
WOLVERHAMPON | LONDON. | 
| | 
| 
=.» 
| | 
| 
ELECTRICITY, MAGHETISH, | 
| | | 1 Le 
(2) | | 
| | 
| 
_ | 
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* ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 
: 49, FINSBURY PAVEMENT, 


London Office: 
” DYNAMOS AND MOTORS tor all purposes. All ready Soe, tmmotiate delivery. ane 


THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


SPHCIAL AUTOMATIC INES and DYNAMOS fr SHIP LIGHTING 
ing Electrical. Note to Contractors.—Messrs Statter do not tender for wiring jobs. 


RONALD A. SCOT T’S INDIA-RUBBER VARNISE 
(Approved of end weed by the Admiralty; Siemens Bros. & Co., Ltd; Anglo-American Brush Blectrie Light Corperehon, Ltd ; Indie-Rubber & Gutts-Porcha Works Oo., R. B. Crompton & Cou, 46.) 
For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 


Sele Address—R. A. SCOTT, Electrical Engineer, Contractor to He Her Majesty's Government, 881, King St., Hammersmith, W. 
ADMIRALTY PAITERN ELECTRIC LIGHT FITTINGS A SPECIALTY. 


THE BABCOCK & WILCOX CO. 


PATENT 


WATER-TUBE STEAM BOILER. 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


Because of their Great Boonomy in Fuel, Safety from 


wor 
lery, Léndon. The! Angie homens, pat luminazione di Roma, have had 
considerable some P. The ton, Fale 
in of ver RES 
the Grand Grand 


oe 400,000 HP.inase 


‘Works :—KILBOWIE, near 
Head Office for Europe:-107, HOPE STREET, GLASGOW. 


London Office:—114, NEWGATE STREET, E.C. | Paris Office:—20, BOULEVARD VOLTAIRE, Cou 
Manchester Office:—8, VICTORIA BUILDINGS. 


Secures Absence of 


in Fael ; Friction ; | 
Perfect Regularity in Simplicity of Coustruc- 
Running, | tion. | 


ROBEY & CO., fx, LINCOLN. 


Colonial Office:—8, SPRING ST., SYDNEY, N.S.W. 


dé 
| 
e 
| 
i 
| 
| 
| 
| = 
| 
~ | F 
| 
| 
| 
| 
} 
¢ 
i 
L = 
Lon 
i 
| ( » 4 7 nt | | | 
ROBEY & CO.’S PATENT TRIP EXPANSION GEAR | 
s , | 
| 
fecures Great Economy 
| 
| 
| 
| 
| | | 
e 


“ E.P.S.” ACCUMULATORS. 


THESE ARE MANUFACTURED SOLELY BY THE — 


COMPANY, DLIMITHD. 
Who own all the Patents under which Efficient and Economical Storsge Deitertes can » made, 


de in manufacturing has 
resulted in the production of an article — à 
which is thoroughly reliable. 


THE E.P.S. COMPANY NOW ISSUES CELLS OF ITS LATEST (1888) TYPE ONLY. | 


These Cells are so arranged that internal short-circuiting is impossible, while the efficiency and capaci 
‘are considerably increased. | 


SPECIAL. MODIFICATIONS OF 1888 TYPE FOR SHIP LIGHTING. 


THE AUTOMATIC SYSTEM FOR THE PUBLIC SUPPLY 
oe ELECTRICITY FROM STORAGE BATTERIES. 


A PAMPHLET on this subject, containing fall details, is now ready for issue and will be sent 


Free by Post on application at the Company's Office. 


TERMS ro THE TRADE. | 


For Prices, Particulars and Copies of Testimonials (Free), apply to the 


4 GREAT WINCHESTER STREET, LONDON, E.C. 


TELEGRAMS :— 


HSTABLISHED 1682. 


wa | 


is 


NEW IMPROVED TYPE FOR TRACTION AND MOTIVE POWER. 


ua 


é 
UP D ELECT CIIDDLEMEN dnet 947 
| oS 
| | r ~ 
ONLY 
| Inventions Exhibition, 1886, 
Most Efficient — | “a, | 
} | 
ly London ; 
and most | | ee, | 
à and 
durable ia existence. Su 7 | SF 
| = Paris, 1887. 
, 
| 
| 
| 
| 
À | 


SAMUEL, ELLIOTT. PT, Alber Moulding Mills, Newbury 
— 


GOLD MEDAL, LONDON, 1886. 


Manufacturer of all kinds of Wood trp. New Book of rgitared designs, omiaining numerous 


| &c., in the best manner, struck clean and sharp. New Book yf en 4 
and’ Ornamental Covers. Every length of Cover stamped with ‘Trade Mark.” 


2, WIMSHURST INFLUENCE ELECTRICAL MACHINES 


Of Now and Improved Pattern, with and without Glass Case, or quadruple Acknowledged to be the best finished 


Electric Bells and Indicators, Automatic Gas Ligh 
Resistance Wheatstone 


NEW PRICE LIST, POST FREE, 4. 


THE. VICTOR TURBINE 


| Size Ha inft, HP. cent. 


wheel. | THE LARGEST DYNAMO IN THE 


: WORLD for Messrs. the Cowles Elec- 
$5 in. ee ee ee 
90 in. ee 11°65 ee 53°54 ee 


ne. trio Smelting Company, Lockport, 
WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE. 


_NLY., and Two 12-inch giving out 


Such results, together with its nicely-workin ig gate, and simple, and durable 166 EL.P., and driving a No.8 BRUSH 
esastruction, should commen attention of ALL 
purchasers. These Wheels are of very superior DYNAMO, for the Aspen Electric 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. a ee ms 


J. EDMUNDSON & du 
. Gugineers and Electricians, 
19, GREAT GEORGE STREET, WESTMINS 


SPECIAL AGENTS FOR EDISON | AND D SWAN "LAMPS, 


LANUPACTURERS oF "TLECTROLIRRS, BRACKET 


ESTIMATES FOR COMPLETE INSTALLATION Ss. 


MARSHALL, SONS & Co. a4 


BRITANNIA TRON WORKS, GAINSBOROUGH. 
London Offices, Show Rooms and Stores:—MARSHALL’S BUILDINGS, 79, FARRINGDON ROAD, BC. ' 


13 to 35 HP. 


London 


- 


| | 
| 
| | 
| 
c bid Telephones and Morse . Sounders © 
pecial pavvern. Lightning OConducwrs supplied and crecved, and thorough efficiency guaranteed. 
Telegraphic Address: “KINGHAM BRISTOL” 138 
Two 30-inch Victor Turbines fixed 
on « Horizontal Shaft, and giving out | 
aty of ott 
diameter, —— 
or 
| | 
| 
| 
| 
> ia 
| 
No. 5,648. LAN | 
16,200 | | 
ENGINES SOLD | | 
| 
LE - | | 
| — | 
| | 4 | 
Portable and Semi-Portable Engines, with Underneath Engines, Simple and Compound,for Extre: © | 
Automatic Expansion Gear. Economy in Fuel, | | Boilers. | 
GR 5. & 00. KEEP A LARGE STOOK OF NGINES @s,, OF ALL SIZES AT THEIR LONDON DEPOT FOR IMMEDIATE DELIVERY ON SALE OR | 
PP INSPECTION INVITED. | | 
| | \ = À 
| | | | | | 
¢ | 
| for Ship'Light | | 
Fixed 5, to 10 E ing and Small | 
Inside Crank, for Cornish or Loco- Installations. Fined Ragings, wit} Dice Single 
] New Catalogues, with Reduced Prices, free on application. 
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ASBESTOLINE, 


xxviii 


ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the cheapest Lubricant. 7 
ASBESTOLINE saves from 50 to 90 ao 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant from Ignition. 
ASBESTOLINE has beaten all other Lubricants in trials. Es Q 
ASBESTOLINE is applicable in and out-doors in every climate. -& “"* : 
ASBESTOLINE requires no special application. BELL’S ASBESTOS. | 


CONSISTENCY OF ASBESTOLINE. | 
ASBESTOIES, | is specially adapted to ordinary Land when the temperature is high. 

more use on ere bearings are heated by steam 


, also on land when it is : and sometimes is ad 
have stiffer than A. | 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, 


ne in Kegs, 28, 66, or 112 lbs. Price 2s. Sd. per lb. Kegs Free. 
| _ SPHCIAT, TERMS FOR LARGE QUANTITIES. — { 
IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestol ” equals 2 gallons of Oil weighing 18 lbs, 

consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants. 


Below will be found illustrations of the mode of fixing Lubricators for Ashestoline to bearings. Full particulars of the various I 
fee and the manner of fitting, in Catalogue free on application. 


Showing Section of Lubricator fitted to 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 
Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE were submitted to Otto Hehner, Esq., for analysis, and the 
subjoined Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— poe | 
| mary ron of machinery à coal ble | 
of testa, in order to ascertain whether its use in Mills or Factories desired or obtainable. In the case of fire 


t contribute to the danger from fire. cause it does not assist the 


found that Abestoline tes with the greatest | of te spontancous combustion chet by itself or 
difficulty when brought into pr fer dame; that wood and | contact with inflammable / 


material. ity 
qu difical that ite fi polit is | 
itself, 80 . n 
yond the range ot orme (Signed) Pulte 


BELL’ S ASBESTOS COMPANY, LIMITED, 


| ILLUSTRATED PRIGED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. = * 
: Depots :—MANCHESTER : Victoria Buildings, Deansgate. LIVERPOOL: 2, Strand Street, James Sire 


é 
REGISTERED. 
= 
| Why 
| 
| 
AU kegs are latelled as above. | 
the 
bin: 
ble on the roller and other modern machines. In Saw Mills, on machines going up to 5,000 revolutions 
per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success the 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication 
has not received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and support. mos 
rap 
Ind 
| 
| | | NS >. 
fitted to im different Position 
Btted to loves Pulleys. 
| 
| 
| 
: 


Under this registered title are included the inventions of Mr. Field, and experience has proved them to be 
the MOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS ever made. They constitute such a com- 
bination of Asbestos and India-rnbber as secures the maximum of elasticity and heat resistance, and they are, 
therefore, UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quad- 
ruple Expansion Engines of the latest type. The Packings are composed of rolled Asbestos Cloth, but the 


eo IN ORDERING STATE WHETHER SQUARE OR ROUND REQUIRED. 


of Section, 68. Gd. pr. Stam Yoel, Gs. Gd. 


EXPANSION SHEETING. 


The above, which can only be © 
obtained from this house, is re- 
cognised as the most efficient and 
economical jointing material in 
use. It is composed of a specially 
prepared India-rubber Compound, 


Vulcanised 


Asbestos Sheeting, as shown above, 
and as it is the only jointing 


_ material which adequately combines 


permanent elasticity with heat 


resistance, the advantage it 


possesses will at once be seen. 


Gs. per Ih in Sheets, Rings made to Os. per Dh 


| Made from 1-Ply for Oylinder and Faced Joints to any thickness for Uneven Surhoes 


118, SOUTHWARK ST., LONDON, SE. 


WITH MUNERDUS FROM LEE FINE, RE ON APPLOATION 
CARDIFF: 46, James St., Bute Docks. BIRMINGHAM: John Bright St. HULL: Humber Dock Basin. GLASGOW: 
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: 1 
| | | | 
D A DAGCER {am PACKING 
| j Patent No. 15,498. | 
WON UZ Vi fo | 
| | if | 
| D | 
| Every 10 feet has Label as above, and bears our Trade Mark. | 
| | | 
| 
| 
| 
j 
| 
The centre from which the | 
a Se "ay | requisite elasticity is obtained will | 
| adapt iteelf to uneven surfaces to 
a By | allow the expansion and contrac- | 
| tion to be fully taken up. The | 
BA so prolongs its elasticity. 
Manhole, Mudhole, Steam Pipe, 
Zee, SECTION OF SHEETING. © Sr ‘i and Mash Tun Door Joints it is un- | : 
i, Patent No. 640, Ne equalled, and if applied as directed | 
; 5 1884. | iin, a can be used times over. | 
| 
| 
| | 
| 


: 


acturers & were & Met al Perch 


HAVE REMOVED FROM 


Line GREEN LANE, FARRINGDON ROAD, LONDON, EC, 
TO 


24, CHARLES STREET, HATTON GARDEN, 
LONDON. HO. 


SOLE AGENTS FOR 3. O. MOUOHEL’S HIGH CONDUCTIVITY COPPER WIRE. 


Straight Drawn, Brae Irva, and Steel, Round, Hexagon and Fiat; all Sizes kept in Stock. | 
Estimales ‘for Serows and Turned Parts on Receipt of Patterns. Reduction for Lars 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 
66 
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NEW AND CHEAP PATENT Law. | RICHARD JOHNSON & NEPHEW, 


PATENT OFFICE. 


. GARDNER, 
166, FLEET STREET, 


PHŒNIX FIRE OFFICE 
(£STABLISHED 1782.) 
CHIEF OFFICE:—19, LOMBARD STREET, EC. 
WEST END OFFICE:—57, CHARING CROSS, 8.W. 
| | LONDON. 


FRANCIS 5. MACDONALD. | Joint Seeretartes, 
| Losses paid over £16,000,000. 
ELECTRIC LIGHTING.—13th Edition of the PH@NIX 


FIRE OFFICE RULES for installations are up to date and 
in universal use. 


‘Telegraph and Telephone Case Manufacturer, 


MA 


TELEGRAPH AND TELEPHONE LINE WIRE. 


Lowpox Orr:cz: 
_8. GREAT WINCHESTER STREET E.O. 


HEDGES’ PATENT | 
CUT-OUTS AND MICA FOILS. 


GREAT REDUCTION IN PRICES. 


(1 to © Amperes at 1s. per Dosen, Nett in Gross Packets. 


Quotations from the Sole Makers :— 


Offices :—7, CARTERET STREET, nn 8.W. 


Wm. M. FOXCROFT 


(Successor to the late W. Foscroft, also F. Lucas), 


36, PEROIVAL STREET AND 9, SMITH STREET, 


CLERKENWELL, LONDON, E.C. 
. (Oflces-PERCIVAL STREET). 


Lock and Block, Single Needle, Bell, Sounder, Perforator, 


PRIZE MEDALS, LONDON, 11; PARIS, 181 


F. WIGGINS & SONS, 10 Tower Hill, LONDON, E., 


RTERS AND MERCHANTS, 


Manafactarers of Mica Goods for Philosophical and ALL 
CONTRACTORS TO HER MAJESTYS GOVERNMENT. 


MICA. 


FRSDERIOE SMITE co., 


CALEDONIA WORKS, HALIFAX. 


Contractors to Her Majesty's Government & Railway Companies 
BEST REFINHD THLHPHONEH WIRE 


PATENT GALVANISED TELEGRAPH. WIRE. 


100 Ib. COILS. HIGH CONDUCTIVITY. 
SPECIALITY :—-TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


conductivity—long lengths. | 
ae” all sizes for 
covering. 


COPPER .WIRE and TAPE for 
STRAND WIRE all kinds. 


for Mechanical 


THE TELEGRAPHIG-JOURNAL AND 
4 ; | 
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Messrs. Roszrrson, Brooman & Co. | 
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London Agent: F. ROGERS, FINSBURY PAVEMENT. 


CARBONS. 
THE BARNSLEY CARBON CO, 


Manufacturers af STN 

PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES | 
OF EVERY DESCRIPTION. ve 

WoRHS:-BARNSLEY. 


Lonvon Agency a Stones:—THE GLOBE ELECTRICAL & ENGINEERING CO., 
7, Cantzerget STREzT, BROADWAY, WESTMINSTER. 
Telegraphic Address:—“CARBON BARNSLEY.” 


84, EAGLE STREET, RED| INDEPENDENT CENTRE SECONDS STOP WATCH. | | 


LION SU CANNOT BE MAGNETISED. 

of tor Telephone Com- | 
Pasian, annuaciators, Magneto Generators | SEE THE ABOVE REPRESENTATION OF ACTUAL DYNAMO TEST. 
Keys also Paten Eee MAY BE HAD WITH GOLD OR SILVER CASES FROM 


J. VW. 


18, St. John’s Square, Clerkenwell, LONDON. |. L 


Axle Caps, Nuts and Collets, Mill and Wagon Brasses. | 2, MARLBOROUGH MARGIONS, VICTORIA LONDON, 


MACHINE CASTINGS. | 
MANUFACTURERS OF | OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 8 


Brass, Gun Metal and Phosphor Bronze in Ingots, | ¢ay- rue 1omps of this Company are of low resistance, and 
BABBITTIS METAL. | entirely free from the claims of other companies. Le 
DEALERS IN ALL KINDS OF OLD METALS. 


JOHN & JOSEPH HUGHES, PETROLEUM ENGINE. 


ALBION METAL WORKS, 


WOODOCOGK STREET, BIRMINGHAM. 
Address:—"BRONSE, BIRMINGHAM." 1919 


ELECTRIC WIRES. 


Insulated Wire and Cables 
of every description for  : 
Electrical Instruments, 


Per Indicated H. P. per 


| 
Cost nf working under One 


= 
re 
2 
- 


Tk | | of OST REMAREASLE - 
UNITED ELECTRIC WIRE Co.,| of MOST BEMAREABLE 


14a, Clerkenwell Green, London, E.C. | A, SHIRLAW & CO., BIRMINGH 
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| DYNAMNOS - | Electro-Plating, 
For Incandescent or Arc | : | Transmission of Power, 
| Light, ke, 
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N'S CHRONOGRAPH 
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| Bells, Telephones, Electric pa 
| Lighting, &c. &c. 
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SLEURAPHIU JUURRAL AND ÉLEUIRIUVAL RETIER : Vv | 


FITTINGS FOR INCANDESCENT ELECTRIC LAWPS 


PATENTED. 


This : new and improved form of Lamp Holder is x ae J designed to overcome 
the strain on the Vitrite portion; the brass socket, which is screwed on the electrolier, 
or pipe, bearing all the weight of lamp and shade, which cannot in any event fall or 
become detached from the: metal supports. It will be be noticed that the device for 
fixing the brass barrel to the Vitrite top has also been ened. Still further 
improvements are in hand — will tend to cheapen our Vitrite specialities. 

Send for Samples and Quotations. 
OR SALE BY ALL E S AND SUPPLY COMPANIES, 


7 Manufactured only by 


THE VITRITE WORKS, 


— 


ELECTRIC MOTORS 
at the 
International 


Inventions 
Exhibition, 
London, 1885, 


MOTORS 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, A.W. 


Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any um, suitable for 


| PUMPING, IN MINES, 
HAULING | COLLIERIES 
and WINDING and IRON WORKS. 


Special attention in fitting up Factories with Electric Power, and quotations given for Electrical — 
Transmission of Power for all Industrial purposes. — 


| MACHINES MADE FOR SPHOIALLY SLOW SPEED. 


W. T. HENLEY'S TELEGRAPH WORKS 


COMPANY, LIMITED 
Offices :—27, Lane, Cannon Leadon E.C. 


TELEPHONE No. 1,734. WORKS : -NORTH WOOL 


Manufacturers of 
SUBMARINE CABLES, 


DYNAMO wine; 
Silk Covered: Wire, 


FLEXIBLE: CORDS, 
AND 


ELECTRIC LIGHT CABLES. 


- 
HIGHEST AWARD Telegrams : 
| —— 
ELEOTRIO LIGHT. TELEPHONE. | 
ee 
| 
CUS 
| Patent Motallic Braiding, | 
| 
ss qui 
Go | 
| | 
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“B” SWITCHES 


(PATENT) 


Have Handles Free from Contact Bar. The cheapest made 
in Wood, Slate and China. 


“T” SWITCH 


For Holder is a handsome Double Break Switch in Brass 
for Suspension and Brackets. 


“WALSALL” SWITCH 
Is a cheap Single-hand Suspension Switch. Sudden break. 


MOVABLE GRIP 


Utilises a Bracket Holder for Suspension when required. 


“ Walsall Switch ": (18s.) attached 
to Holder. 


Divided to 3 volts in tenths. 
Divided to 4 volts in tenths. 


Switch (16s. 


. “T” Switch. 
Size 4 inches by 3 inches by 2} inches. 


SPECIAL VOLTMETER 


For Testing Accumulators and other Batteries. 


Mr. W. H. PREECE writes:— | ; 


Wimbledon, February end, 1582, 
1 have calibrated your voltmeter and find it very exact. It is now in regular use in my 
battery room, and proves to be of great service. No Secundary Battery Installation should be 
Without one. It supplies a real waut.—Yours very truly, — (Signed ) W. H. PREECE, 


THE “WALSALL” HOLDER. 


No brittle parts. Is wired from the Front. 
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TOSEPE BOURNE & SON, 


STONEWARE TELEGRAPHIC INSULATORS. AND BATTERY JARS. 
For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great cesar 
» Strength and Durability combined. Prise Medal, Paris Electrical 
Makers of Mr. Slater Lewis’ Insulator. 
Works: DENBY POTTERY, NEAR DERBY 
. London Offices: 6, ST. PANCRAS BEATION EUSTON ROAD, NW. 


EIDSFORTH Buscrascas WY. MACKIE, 
MUDFORD, 
Manufacturing 


CLOSE TO HOLLOWAY STATION, Turk's Head Yard, Turnmill Street, London, E.C., 


(GREAT NORTHERN KAILWAY.) 1882 MANUFACTURER OF 


and Consulting Electrical Engineers. Lists Fre.| IMPROVED GRAMME MACHI 


(As supplied by the late British Electric Light Company, Limited), 1091 
ARTHUR B. GILL & GO. 


Arc Lamps, Switches and all descriptions of Electric Light Fittings. 
ESTABLISHED 18651. 
4, Bombay Street, Bermondsey, London, 8.E. patate 


MANUFACTURERS OF | 2 LAS 
DYNAMO MACHINES, Southampton Buildings, 


Chancery Lane. 
TWO CENT CURRENT ACCOUSTS calculated où 
Electric Light Fittings of every description, RAR AR on A on the 


when not drawn 


y balances, w 
SETS OF LIGHTING PLANT. fe the Custody of Doods, 


LISTS ON APPLICATION. .LIBERAL TRADE TERMS. ig¢ | 715 BIREBECK ACK, with full particulars, post tree, on application. 


The Birkbeck Building Society's Annual Receipts exceed 
Five Millions. 

Hew TO PURCHASE A HOUSE FOR TWO 

GUINEAS PER MO x No Rent to 


OW TO PURCHASE A PLOT OF LAND FOR 


|BELT PULLEYS, 

Belt Flywheels, Step-Cone Puileys. {|| 66 99 
| Rope PULLEYS, | ECLIPSE” ELECTRICAL 
Rope Flywheels, Haulage Rope Pulleys. | a 


WHEELS, CASE WORKS, 


| SHAFTING, 7 5, PHŒNIX PLACE, 
| Loose Collars, COLOBATH FIELDS, LONDOY, W.C,, 
PEDESTAL MANUFACTURERS OF 
mee Every description of Cases 
BY MACHINERY 
TELEGRAPH, TELEPHONE, AUTOMATIC 
And Electrical Instrument Makers. 
* CASE MAKERS TO THE 


3 CONSOLIDATED TELEPHONE 
: CONSTRUCTION & MAINTENANCE CO., LD., 
, Who are the Sole Licensees for the mauufac- 
ture of Telephones and Transmitters in the 
United Kingdom under the Patents held by 
the United Telephone Co. 2078 


Our new List of CASTINGS of above, cwt, || 
| will interest Engineers with Workshops. 


ELECTRICAL ENGINEERS, 


Manufacturers ot Patented 


MACHINES 


4 


Estimates given for Lighting Townes, 
Factories and Private Residences. 


NORWICH. m 


GOTHIC WORKS, KING ST. 
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BEST WIRE 


OVERHEAD TELEPHONE TELEGRAPH LINES, 


GAS ENGINE 


Site : 


— 


à DYNAMO COMBINED 


every 


Revolution, | 


= 
] 
| C 
| ù | | 
€ PHOSPHOR BRONZE, <b 
Patent C > CASTINGS, “Cy Patent Silicam 1: 
Phosphor Bronze — Bronze and Silicium Copper 
for Springs, Ropes, Screws, a,” Wire of Great Tensile Strength 
7 Rods, Sheets, &c. Bearings, Bushes, co and High Conductivity for Telephone and Go 
and other wearing parts Ay pn & Telegraph Lines and other | 
of Machinery SOLE PROPRIETORS, 80 Electrical purposes. 
: Of the British and Colonial Patents, . 
QP THE PHOSPHOR BRONZE C0, 
TE 
Be 
| Be 
Ca 
| Ch 
Co 
D, 
Sines : || | 
100 HP | air 
Queen | rye 
— { | Neweastle: 
| Manchester : É t, | a 4, Cloth Market. 
ANDREW & Limrren, REDDISH, STOCKPORT. 


IT THE TELEGRAPHIC 


ELECTRI 


As supplied to the 


DURNAL AND ELECTRI EVIEN SUPPLEMENT, ix 


FOR HOUSES, FACTORIES, OFFICES, THEATRES, &c. 
delivered from stock, or made to specification or design, 


AT VERY SHORT NOTICE. 
PRINCIPAL CONTRACTORS, SHIP-BUILDERS, 


PAL OOFFRACTORS, ATP Ly G M à HAIN SWITCHBOARDS every 


Illustrated Price Lists on application. 


DORMAN & SMITH, 222272: 


FTTTI NGS. 
INDEX ADVERTISEMENTS. 


The names of Ad whose announcements are ordered for a series, are entered under tel ary 
Index free of charge éd, per week te charged for each additional 
Accumulators. PAGE PAGE 
Drake & Gorham 22 N à Medical Electricity. 
23 Tontitate of Electricity ... 17 
10 | Immisch 5 
a Sprague Elec. Ry. & Motor Co... 19 
Gülcher Elec. Light & Power Co. 21 
India-Rubber,G. P.&Tel. Wks.Co. ove 12° 
G & Co. 1 
Globe Electrical Co... 
Johnson & Phillips ove 
Lacombe & Co. __.... 
Woodhouse & Rawson... 
Electric Light Fi eee 
Appleton, Burbey & Williamson ,.. 
Globe & Son eco eee eee Unbreakable Pulley Co. eco eco 
eco eco Railwa 
lor & Tucker eco es eco 10 
Vi te Works eco eee e 5 and Classes. 
Crosby Lockwood & Son’s List … 18 | Engines for Electric Light. City & Guilds of London Institute 
Electric Machinery ... 18 Paxman & Co. 10 
Greenwood and Batley ... 
Marshall, Sons & Co. ... 
7 Ransomes, Sims & Jefferies 
Robey Co. ... eee 
= - 
W. Taylor eee eco 16 
+ 30 
23 eee 
eo0e eco 25 
D. M 27 India Rubber Co. 17 
25 Pirelli & Co. ése yee : 24 vole 21 
17 Bourne & Son æee eee eee 7 14 
27 | Price, Sons & Co. ... eco ee 2 2 
. 12 egrap 
23 eee [11] 
22 | . 16 
9 Electric Apparatus Co. … .… 12 
22 Fowler Lancaster & Co. …  .… 18 
J & Phillipe A. B. Co 
Manville & Madgen 15 
Paterson & Cooper... 31 
… 16 
Smith & Co. eee 4 18 
Telegraph Mfg. Co. ... 16 | Wood Casings.—8. Elliott . 


ADVERTISEMENTS relating to Situations, Article for Bale and Wanted, de appear om Page 17 (middle of paper.) 


| 
| 
| 


| 


x THLBGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. [September 7, 188% 


ELECTRIC LIGHT FITTINGS, 


ARTISTIC,” 
6 ELECTRICAL,” 
INEXPENSIVE.” 


Works & Showrooms:—-3, Berners St., London, W 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 
Manufacturers of Incandescent Electric Lamps, from 1 CP. to 1,000 C.P., Swan's Miners’ Lamp. 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric Light Installations ; amongst their latest are the Athenæum and National Liberal 
Clubs, National Provincial Bank, H.R.H. Duc d’Aumale’s house, and Steam Vessels. 


FACTORY: PONDERS BND, MIDDLESEX. 


LIMITED. | 


For Prices, Estimates and Particulars apply to 


THE SECRETARY, 13, Albert Mansions, Victoria Street, S W. 
DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


DAVEY, PAXMAN & CO, 


aie 

Patent Semi-fxoû Compound Engine Engine. 12 to 100 H.P. nom. 
aa D. P. & Co. selected to 
Price Lists, and full par HA the motive power for driving 

on application to lectrical Machin e 


their E and Boilers may be seen 
Engineers, COLCHESTER, st work avery evening in the Electric 
Lonpon Orrice: 139, QUEEN VICTORIA STREET, E.C. ose Light Shed. 


THE LOCK AND BLOCK. 


y Board of Trade have and u ‘ei “Block” Tel 
rged the pony “Lock” and systems actual connection between the Tel 


scoomplished and Brought into pr lato practical use king.” groat ie FARMER. Cader protection of Pateate aranied or 


SAXBY & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, NW, 


THE AINGLO-AMEHRICAN 


BRUSH ELECTRIC LIGHT CORPORATION 


LIMITED. 


MANUFACTURERS or ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
TRANSFORMERS. MOTORS. ay 
BRUSH DYNAMOS AND ARC LAMPS. — 
VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND, INCANDESCENCE SYSTEMS. 


| The + Ch are prepared to carry out installations on the Purchase-Hire System, and to tender for | 


the supply of plant for temporary lighting. — 
FULL PARTICULARS ON APPLICATION TO THE SECRETARY, 1987 


112 BELVEDERE LAMBETH, 


214 
| tO 100 H.P. 
| + Telegraph Address:— 
| “PAXMAN, COLCHESTER.” 
D. P. & Co.’s Engines are 
the cheapest, most durable anc 
most reliable in the market. 
| 
| | 


_Segioner 1, 1888.) THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. | xi 
| International Exhibition, Glasgow, Stand No. 497, Machinery Devartment. as 


KENNEDY, 


WOODSIDE ELECTRIC WORKS, 141, a 


Telegraphic Address: “ INCANDESCENT,” GLASGOW. 


I am now prepared to supply superior INCANDESCENT LAMPS of any CP. or 
| voltage free of royalty. 


“SUNSHINE” INCANDESCENT LAMPS 


From 300 (.P. to 2,000 C.P. To replace Arc Lamps. Require no attention. 


ELECTRIC LIGHT ENGINES, DYNAMOS, TRANSFORMERS &c. 


PRICES PARTICULARS ON APPLICATION. 


TEE 


COMPANT, LIMITHD. 


| Offices: 106, “CANNON STREET, LONDON, EC. | 


| MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, 


Electric En Leads, Lamp Fittings, Switches, and Testing Apparatus. 
VOLT AND AMPERE METERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF | 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


INCANDESCENT LIGHT INSTALLATIONS FOR SHIPS, HOUSES, OR FACTORIES, 


TES ON APPLICATION. 


_ Works: SILVERTOWN, LONDON, | 


TEE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Manufacturers of 


COVERED WIRES CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC UigHTING, | 
BALL AND THLWPHONH WORE. &o.m | 


| 
| 
GLASGOW, 
| 
) 
| 
| 
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ITOMES, 
LAMPHOLDERS, ; 
FUSES, 


FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 


BALMORAL BUILDINGS, 91, QUEEN VICTORIA STREET, E.C.  Telegrams: “ Installation,” London, 


‘THE ELECTRIC APPARATUS COMPANY, LIMITED, 


“4, CHARING - CROSS, 8.W. © Works: ARNOLD ROAD, BOW, E. Stores: LITTLE PARIS STREET, LAMBETH. 
LARGE ‘CASINGS AND MOULDED COVERS FOR ELECTRIC LIGHT CABLES AND WIRES. 


No, | To fit approx. Total | Size ot |, Distance | Price 


Carrying capacity of DS 
. the wire at 1000 am between the r 
size of wire. the square inch. | Grooves: |" grooves, lob feet NOTICE.—These are cut trom 
Special | G. ampire imches.| inches inches, | d. superior well dried American white- 
5-8 
1 
1 
1 


Other sizes to 
PA Ne wood (Bass), and are guaranteed to be 


1 16 1 
541 1 5-16 9 0 delivered with a ci 
We can guarantee delivery of all 4 oan 19°9 i 16 ll 6 ve a clean finish, The 
x Covers can be fed 

Orders within Two Days of receipt. 4 7-16 14 © when match any 
5 7-14 #79 3 1-2 18 6 
7 19-14 109 6 m 0 

1791 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


(J. 0. FELL, Fel Inst, P.d., ILLILE,, &e., Lecturer on Electrical Engineering at the City of London College, &c., 8. P. WILDING, M.8.Chem.L,, 1.3.1.) 
Best technical, and scientific advice in all matters connected with Reliable agente in all countries. Searches 
, patent cases conducted, opinions technical evidence, Trade marks 


1 QUBEN VICTORIA STREET LONDON, B.C. 


RAMSDEN, CAMM CO. 


| BRIGHOUSH. YORKSHIRE, 
and Ateel ire Drawers and Galvanizers. 


| | TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Rice: * Contractors te H.M. Postmaster-General, the Indian and Colonial Goveraments and leading allway Companies 
B. 72. KING WILLIAM STREET. E.C. ve 


SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, LIMITED 


J. DALE), 
STREET, HATTON GARDEN, E.C. 


9, HBIRBY 


ELECTRICAL AND MECHANICAL WORK OF BYERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKS 


Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 
ELECTRIC BELLS, INDICATORS, SWITCHES, BATTERIES AND FITTINGS OF EVEBY DESORIPTION FOR ELECTRIC BELL AND LIGHT FITTERS. 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. 


9, KIREY , STREET, HATTON GARDEN, E.C. 00 


STEPHENS, SMITH CO. 


FR Millwall, LONDON, E. 


| | 2 


ELECTRIC LAUNCH BUILDERS, 


TRAMCAR 


MOTOR MANUFACTURERS, 


. 


ESTIMATES GIVEN 
FOR 


BY 
ELECTRICITY. 


DYNAMO REPAIRS 
A 


SPECIALITY. 


SHIP LIGHTING 


| 
| 
æ 
-2 \ © 
il 
| 
| 
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Revolution Are Lightin 


“APOSTLE” 


CARBONS, 


BEST QUALITY. 


For PARALLEL or SERIES ARC PEN 


PRIONS. teu 


A Farthing a millimetre per Foot, or £1 a millimetre per 1,000 Feet (from & to 49 millimetres). 


Diameter Price | Price | | 

(25mm.=1inch).| Per Foot. Per1,000Feet.| Size mm. | per Foot. | 1,000 Feet. 
8mm. | 24d. . gs 16 4d. | 816 © 
9 . 214, £9 41d. . £17 0 
10 ,, 24d. £10 18 ‘ £18 0 
244. £11 20 222 0 
3d. 212 22 7d. £26 10 
213 8d. £31 0 
16 34d. £14 : | 104. £236 0 
15 34d, £15 30 | 242 0 


Made in any Length. Discount for Quantities. 


MILLIMETRES 


REFER TO OUR CATALOGUE FOR ALL OTHER SUPPLIES, 


WANTED. 


THE GENERAL ELECTRIC Co. 
BINSWANGER  OCO., 
| MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITT INGS AND MATERIAL, 


5, Great St. Thomas Apostle, LONDON, E.C. 


Telegrams: “ELECTRICITY.” Telephone No. 1887. 


| 
@ 

® 

| 

| 
| 

| 0 0 20 30 40 50 60 70 3 

o INCHES 2 $ | 
| 
| 
| 
| 
| 
| 
| 
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JOHN FOWLER & CO. (LEEDS), LIMITED, 


 ENGINEERS, LEEDS, 


ENGLAND. 


LI 
_} 
= 


WASULATION . 
LOW CAPACIW, 
WO CROSS-TALK. 


— 
\ WMATFECTED BY Wear. 


Specially suitable for every description of eat | 


UNDERGROUND WORK. 


- 


Engines 


FITTED WITH | 


FIRST PRIZES 
and 

GOLD MEDALS. 

Paris, 1878; 
: Sydney, 1880; 

Calcutta, 1884 ; 

London, 1885 ; 
COMPOUND AMD DOUBLE CYLINDER Saltaire, 1887, 
Fitted with Hartnell's latest Patent Automatic _— 

Expansion Gear. 


TRACTION AND PORTABLE BNGINES 
AND DYNAMOS COMBINED. 
Specially suitable for movable installations. 


25% 


JOHN FOWLER & CO. (LEEDS), LIMITED, ENGINEERS, LEEDS, ENG 


Yo: 


NT. 
| SE . 
| | 
| WRITE ° Ti 
for | 
ete | SAMPLES 110. Wirei Telegraph. 
PRICES. , | * a 
| 
eee | | | 3 
cove % \FÆ | | e y BE 
COS AD 1 FO! 
| LA | 19-Wire Telegraph 
| Armoured Cables. . | | 
N eee? | Z | | AY 
ss | | 104-Wire Anti-Induc- 
Electric Light. | 64-Wire Anti-Induction Telephone. tion Telephone. in 
| Sm 
ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. 
€ 
Ci) «a KD 
| Compound Horizontal Engines 
FITTED WITH 
—— LOCOMOTIVE BOILERS. Hartnell's Patent Automatic | 
rnish Lancashire Boilers. 
Hartnel!'s. Patent Goyenors. Expansion Gear. 
== | N | = 
\ |! | 
@ 


Der 1, 1000. | xv 


STHADINESS. HCONOMY. ESS. 
_  LACOMBE & CO._WORES, LEVALLOIS PERRET, NEAR PARIS. 


London Agent.—H. W. EDLIN, 7, LONDON. ST., WESTMINSTER. ss: 
Telegraphic Address 


+BSTABLISHED 1872. 
THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


. THE ONLY INDEPENDENT JOURNAL DEVOTED TO THE SCIENCE OF ELECTRICITY. 
À Published every FRIDAY, Price 4d. _ 
T0 BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE, 22, PATERNOSTER Row, . LONDON. 


THLEGRAPHIC ADDRESS: “AGHEBEAY, LONDON.” (CODE A BC. 
All Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Co. 


RATES.—In Great Britain, post free, per year, 19s. 64. mentioned 
W }» 


Persia , Zanzibar, to which the rates are : Year, £1 8s. 10d. 


VOLUME II, can now be had bound in black cloth, gilt, at 128. À Complete Set of Volumes may still be 
sage ee eter numbers bound for 8s. 6d. each volume, including case. CASES. 


each 
BEADING CAS to hold from One to y-six Numbers, till the Volume is complete for Binding, can now be had from 
the mn À Price 6s., or Free by Post (in Great Britain) 6s. 


York: D. Van Nostranp, 23, Stang Paris: Vauvs J. Borvaav, 22, Rue de la Banque. 


NOTICE TO SUBSCRIBERS. 
B arrangement with the rieto are bled to our Subscribers 
with that excellent monthly paper THE ELECTRICIAN AND ELECTRICAL ENGINEER, of New 

SA pale fen for 12s. per annum. Our Subscribers will, in this way, be enabled to obtain, at a very 


NOTICE TO ADVERTISERS. 


| The following are the latest times up to which Advertisements can Le vecaived Sor: publleation 
in current week’s issue:—-New Advertisements, or Alterations to existing ones, tid . p.m. 


ADVERTISEMENT RATES ON "APPLICATION. 


Cu an Pt Ore on Chit Os, London to be made payable EC 


UNTED ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 
36, ALBERT EMBANKMENT, LONDON, 5S.E. 


. "The particular object for which these small Arc Lamps have been devised is 


And thus illuminating | 

HALLS, SHOPS ) WAREHOUSES, 

EXHIBITIONS, ( ,, =) ARCADES, WORKS, &c. 
The smallest size has a C.P. of 300 to 400, and does not take more current than 


four or five Incandescent Lamps of 16/20 C.P. They can be run in parallel circuit 
with or without Incandescent caer. number can be put out when required 


without s regulation being a meet the want fora COMBINED | 
ARC and INCANDESCENT EQUI NT. They are simple, ornamental 
steady, and the price is Details on application. 


SPECIAL SWITCHES, SWITGHBOARDS, RESISTANCES, FOR DISTRIBUTION WORK. 
ENQUIRIES INVITED. 1900 


+ 
7 


ILEGRX 110 JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


Is. Sd. Exceptions —Ab Aden, Borneo, Ceylon, India, Java, Labuan, Penang, 


FOR RUNNING IN PARALLEL WITH INCANDESCENT LAMPS, 


‘ | 
| | 
| 
| 
| 
| 
| | 
hac 
Bi dir be 1 i 
| 
| 
| 
© 
ON 
| 
| 
VEelLl.= | \ 
cM \ ! 
d \ | 
\ PP i vas WY 
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“LIMITED, HELSBY.” 
“CONCENTRIC, LONDON.” 


. TELEGRAPH ADDRESSES: TELEPHONE No. (LONDON) 1935. - 


N.B.—Our Catalogues, specially illustrated by Rimbault, Post Free. 


The following Goods are manufactured absolutely from the raw material in our own 
shops, hence our ability to supply Goods of the highest quality at the lowest possible 
remunerative rates. . | 


The above is an exact section of a 570 G. P. Wire Cable now being manufactured 
THROUGHOUT at our own works, and samples of which will shortly be on view at our — 
London Office and the Glasgow Exhibition. RER À: 


OUR TRAVELLERS WILL HAVE PLEASURE IN WAITING UPOX BUYERS WHO WILL KINDLY 
| FURNISH US WITH THEIR NAME AND ADDRESS. 


Full Stock of all Goods kept at our London Office and Warehouse—29, Queen Street, EC. we 


CONTRACTORS TO | à 
C T The CL 
WIRES SYS WIRES O 
Ÿ AND /A\ AND /H&COË | | 
- CABLES vil SCREWS 
APPARATUS ©" VS COMPOUND A S 
LIGHT PeCT PENDANT | CASTINGS q 
BELLS 0 C © 
Is 
WIRES AS à 
ON 2: — ‘ol Q 
| < AND AND Sey ca 
— She —— & 
S ê LA Fon \Ÿ | da 
and Tegra N aw Telephone & Electric Light 
AR 
Companies, | Companies. Al 
Ms 
| | Ins 
| | 


TELEPHONE: 108. TELEGRAMS: INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 
ELECTRICAL AUCTIONEERS, VALUERS 


ARBITRATORS, 
62, QUEEN mn VICTORIA STREET, LONDON, E.C., 
Albert Square, MANCHESTER. 1819 


“ELEBOTRICAL PLANT” 


For every description of New and Secondhand 
ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, &., 


Ready for immediate delivery, consult 


“Glectrical Plant, “3 


Published Monthly, Post Free, 6d. 


Telegrams: “INDICES,” LONDON. ‘Telephone: 1683. 


18, St. JOHN’S SQUARE, 
LOMDON, B.C. 


COMMISSION ROOM 
SALE OF DYNAMOS ELECTRICAL GOODS. 


3. w. 
Is prepared to receive Dynamos and other 
Electrical Goods for Sale on Commission, and 
can at a few minutes’ notice put any machine 
down and run it to show intending ee 
its output. 


INSTITUTE OF MEDICAL ELECTRICITY, 


LIMITED, 
24a, REGENT ST, LONDON, 8.W. 


(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 


Biectrical Treatment, Elec Electro-Baths, 


Instruction in Electro-Therapeutics and Massage. 
_ @@ FOR TERMS, &c., APPLY TO THE MANAGING DIRECTOR. 


[Ssteuctions FOR THE LAYING AND JOINTING 

F UNDERGROUND ELECTRIC CABLES.” — Pro- 
baci à —Translated from the French of Dr. Francois 
Co., 26, Norfolk Street, 


VULCANITE. 


HARBURG INDIA-RUBBER COMB 
London Warehouse: F. WINTER, is 
188, LONDON WALL WOOD STREET, E.C. 


EBONITE. 


Offices: 62, QUEEN VICTORIA STREET, LONDON, EC. 


A LARGE QUANTITY OF CABLES, SEVERAL DYNAMOS, AND VARIOUS 


Massage, Electro-Medical Apparatus, | 


CHEAP PREPAID ADVERTISEMENTS | 

te Situations Vacant, Situations Wanted, Businesses 

Wanted, Businesses for Bale, Patents for Sale, Specific Articles of 


Three Lines and Under (24 words) rr 28. 6d. 
For Every Additional Line (8 words)...  … Os. 6d. | 
Three consecutive Insertions for the Price for Two. 
°e° This Seale does not apply to, Trade Advertisements, terms for which 


be had on application. 
ENGINEER, with. 14 years’ practical and 
ence, has had entire management of tele- 
à bic and teley honic business, is open to re-engagement. Good 
got all instrumen Set 20 
A y to Fan. W. Neat, &E, Glebe Buildings, 
Stoke-on-Trent. 2588 


N EXPERIENCED A.S.T.E. & E. and oye LC.E., is 
‘to an ent to take entire charge of laying 
und electric ht mains in London. eee LECTRICAL 
EVIEW Office. 2333 
LECTRICAL ENGINEER of considerable 


desires t.—Address CHARLES J. ADDINGTON, 
2,591, ELECTRICAL office, 22, Paternoster Row, E.C. 2501 


ANTED, an Clerk le of work- 


costs in manufact electrical None but qualified 
persons need apply, with full rs, to 359, cane of Bie, Bella, 
58, Charing Cross head, WC 2594 


TNERSHIPS.—The undersigned have several clients, 
practical electricians, desirous of joining established manu- 

concerns that will bear strict investigation. 
Capital £1,000 to £10,000. Paes Kiex, PRICE AND 


‘Goutrty, 52, Queen Victoria Street, E 2598 


‘situation. First-class experience, 
man uring and attendi ogg ee erecting installa- 
tions, &c. Would not object to go » Good testimonials.— 

Moons, Windsor Road, Penarth. 2595 


LECTRO-PLATERS.—Wanted, Two, with experience, to 
proceed abroad.—Apply at 11 a.m., WooDHOUSE & Rawson, 
Contract Department, 11, Queen Victoria 


ANTED, an Electrical eer to act as Clerk of Works, 

to supervise the laying gor ssh cables and rein- 
statement of the street Be ne. bef A good practical knowledge 
of lighting and testing necessary.—State age, experience, salary, 
references, &c., to No. 2,581, office of this paper. a 2881 


LECTRICAL ENGINEER seeks re-engagement: 16 years 
EH practical knowledge of engines, dynamos, sovvaaliien 


arc, incandescent, telegraph and boss work; can Ë 
and work installations; first-class testimonials ; gave had 


Road, Hermit Road, Canning Town, E. 


GENTLEMAN desires a pre: in an electrical 
firm ; has gone complete course of instru in 
Electrical Engineering at the "City Guilds Finsbury Technical 
See oe Can produce first-class references.—For further parti- 


address “ L. ErzcrricaL Review. 
YU za PRACTICAL (21), desires en 
ment, 5} À pr e ience in electzical work; thoroug 
installation work, dynamo manufacture, 
; let class honours in “ Electric 
Lighting and Transmission of Power.” Would go abroad.—Ad- 


IE TELEGRAPEIC JUURNEL ANU ELEUINIVAL RBYIEW xv 
\ 
| 
f 
# 
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H 
| 
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| | 
1684 
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| 
| 
| 
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ELECTRICAL GOODS IN STOCK. 2508 | 
5 
experience proat GOHM, care . penstead, ily afforc 
2558 
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HE WATER PRIMARY BATTERY COMPANY, 26, G 
Inn Road, W.C. Ten fully paid £5 shares and two 
ee ee interest at 7 per cent. To be sold for £70.— 
Apply Messrs. TemPpany, OxLer anv Bawx, 25, Bedford 

2601 


A SALE, AS A GOING CONCERN, IN LONDON.— 
ure ana otner 
Lon stock, funy be hed on very 


culars apply to Kreg, 
Price & Goutty, 52, Queen Victoria Street, London, E.C. 2002 


OWER-BELL TELEPHONES.—Several sets for Sale, 


cheap.— by letter to “ Tims,” 2,592, care of ELec- 
TRICAL Row, E.C. 2592 


wget. Second-hand Compound Dynamo, 
50 volte, 75 to 100 to to F. 
Howagp, 36, Cleveland Street, > W. = 


BE SOLD BY PRIVATE CONTRACT, the plant of 
an electric firm, consisting of dynamos, cable, switches, 
instruments, Swan, Brush and arc lamps, &c., &c. A 


opportunity for anyone wishing to commence the electric light 
2,587, | ELectTricaL Review office, 22, Paternoster 


2587 
JA CHARGING .—Beautifully constructed 

Fraser Fraser Boiler in mahogany covering ; hr pe 


Never been used. ust be 
of of owing to re 
Paternoster Row 


No. 1747, ELEcTRicaL 
2572 


Royalty-paid Bell’ 8 patent 


demnity and 
Review, 22, Paternoster 2575 
We, Compound-wound Dynamo for about 80 +. 
Cheap, and in good order.—GEnT & Co., Leicester. 


ABLE.—A large quantity of good second-hand cable in’ 
condition for disposal, cheap, including 7/16’s, 7/18’s 
No. 10 B.W.G. thant by tea 
Brush Company and other makers.—Full 


J. Gruerr, 26) Red Lion Square, Holborn, W.C. 


«8876 

IRE.—About 8 cwt. of new cotton-covered wire, made b 
Glover & Co., including No. ddr di 1s. 2d. 

1s. 6d. per Ib.—Exwzer J. GILLETT. 


2577 


CITY AND GUILDS OF LONDON INSTITUTE 


For the Advancement of Technical Education. 
CENTRAL INSTITUTION, KENSINGTON. : 


HE COURSES of Lecture, and W 
nary will recommence on Tuesday, October znd. A 


examination for students intending to take a com lete course 
n, or competing for ips, will held on 
September 25th to 28th. 


ne of the complete courses of instruction suitable for 
Electrical and Engineers, an 


be obtained on application to 
rincipal Clerk, Central Institution, Exhibition Road, S.W. 


JOHN WATNE 


y, 
WALTER 8S. PRIDEAUX, } Hon. Bees. 


OmMNIEFLuU x, 


THE NEW NON-COBROSIVE SOLDERING FLUID. 


Sole Maker—J, W. KING, 43, St. John's 84. Clerkenwell, London, E.C. 


THOMAS BARRACLOUGH & CO. Ltd. 

Makers Le all the most Improved Machinery Electric Wire and 
Strand Covering, Lapping, Taping, iding, §e., 

STRANDING AND MAKING CABLES OF EVERY SIZE AND DESCRIPTION. 

Globe Works, Rochdale Road, Manchester. | 


of ERNEsT 


HLECTRICAL . 


y J. W. 
revised, 


Messrs. CROSBY LOCKWOOD AND SON'S LIST, 
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By the same Author. 
que PRACTICAL ENGINEER’S HANDBOOK: A Treatise 
Edition, revised, with additions. Medium’ Nearly 500 
$70 Illustrations. 18s., cloth. 
TABLES, MEMORANDA, AND CALCULATED RESULTS 


for Mechanics En neers, tractors, &c. Selected aud 
limp Fourth n, revised and enlarged, 250 pp 
New Catalogue on 


Messrs, Crosby Lockwood & Son, 7, Sationors’ Hall Court, London 


JUAT PUBLISHED. CLOTH: 


DYNAMO-ELEGTRIG MACHINERY 


A Text Book for Students of Electro-Techuology 
By SILYARUS THOMPSON, B. Di, Ate 


London : axp F. N. SPON, 125, STRAND. 


Just Published. Cloth, Post Free, 22, 24. 


ELECTRICAL 
DISTRIBUTION 


ALTERNATING CURRENTS 


TRANSFORMERS. 
RANKIN KENNEDY. 


Landon: Hi. ALABASTER, GATEHOUSE & C0, 


22. PATERNOSTER ROW. 


F. H. ROYCE & Co, Blake St, Hulme, Manchesor- 


SLATE BASE 


LEA'S | PATE 


NZ GLOBES. | 


DUST PROOF, PERFECT LIGHT, EASILY HANDLED, NO LOOSE SCREWS. 


The Globe has an Elastic Metallic Connection with the Cover, and un rm or replaced tte 
| NO METALLIO RIM TO OBSTRUCT THE LIGHT. 
THE GLOBES CAN BE SUPPLIED PERFECTLY WATERTIGHT. 


FOWLER, LANCASTER & CO. 


ofall Pings or 


BIRMiIrdGEHAM. 
SOLE MANUFACTURERS. A SAMPLE GLOBE WILL BE SENT ON APPROVAL. 2x: 
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15 H.P. 220 Volts. 


91 per cent. 


: LONG DISTANCE TRANSMISSION. 


_ Diagram of an application of the Sprague Electric Motor System in the transmission of Power in 
the bed of Feather River, Big Bend, Butte Co., California. 
The Electric Circuit is eighteen miles long, supplying current at fourteen points along the river bed 
\ for the operation of Sprague Motors, which furnish power there for pumping, hoisting and haulage in the 
(| mining operations. 
\ Number 4 on the diagram gives the location of the water power and generator station. Number 5, 
| | position of Sprague Motors in the circuit. 
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SPRAGUE ELECTRIC RAILWAY & MOTOR COMPANY, 


16 & 18, BROAD STREET, NEW YORK CITY, U.S.A. 
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ELECTRIC LIGHTING PLANT 


CLARKE, CHAPMAN, PARSONS 


GATESHEAD-ON-TYIVE. 
MANUFACTURERS OF 


OF ALL DESCRIPTIONS. 


Our System has 
been Pitted to § 


most recent 
WAR SHIPS| Iw 


of the following 


pre ELECTRIC LIGHTING MACHINERY, | sx cm | 


Telegraphic Address :—* Cyclops,” Gateshead. | 


GATESHEAD-ON-TYINE. 


THE WHOLE OF THE 


SUNBEAM’ NEWCASTLE 

INCANDESCENT EXHIBITION 
LAMPS. 
PRICES AND PARTICULARS LAMPS, 


ON APPLICATION. 


Telegraphic Address : 


SILVER MEDAL 


HIGHEST AWARD. 


“SUNBEAM, GATESHEAD." 
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SHEPPARD, ALLARTON & MADELEY, 


CLEMENT STREET, BIRMINGHAN, 


MANUFACTURERS OF 


BELLS GONGS 


_ Of all Sizes and of Best Quality and Finish, 


prie 14s each. | "| FOR ELECTRICAL PURPOSES. 


TAYLOR, TUNNICLIFF & 
EASTWOOD, HANLEY, 
ot 
PORCELAIN LAMP HOLDERS, 
CEILING ROSES, 


SCREWED SWITCH BASES AND COVERS, 


Complete Apparatus for | 
Two Ends, with Batteries | 
and 100 yds. Covered Wire. | 


OUT-OUTS, 
| SAFETY JUNOTIONS, 
| PATENT RIGHTS GUARANTEED, | And Specialities for Flectric Lighting. nu 


|  Msnufactured under the Patents of Dr. Silvanus P. Thompson, Principal o 
the Finsbury Technical College. 


co. LE GENIE CIVIL, 


| License from the Postmaster-Generah) 2178 Weekly Reriow of French and Poreign Industries In General, 
| — 6, RUE DE LA CHAUSÉE V'ANTE, PARIS. 


MAX DE NANBOUTY. Ingenieur des Artset | 
Manufactures, Officier d'Academie. Secretary of the Electrica) 
of the Exhibition of 1889. 


Le Geniz Crviz deals with all subjects connected with Science 
and Industry, Arts, Architecture, Construction, Hygiene, Public 
Works, Electricity, Chemistry, Railways, Mechanics, &c. 


EVERY INSTRUMENT MAKER should have an ENGRAVING MACHINE. 


Ee Better work is done by it at less cost than that of hand work, TUE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL 
and the machine is applicable to a of other purposes, 
as Dividing, Routing, F » &e. + All communications for the Advertising or Publishing 


AS SUPPLIED TO HM. POSTAL TELEGRAPH FACTORY. | Chausée d'Antin, Paris 


E MANUFACTURED 
THE NORTH BRITISH RUBBER ‘0. LIMITED, 
. Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. ; 
Liverpool, Cereal Court; Glasgow, 106, Buchanan St. 3,7, 


THE GULCHER ELECTRIC ak & POWER GOMPARY, LIMITED, 


 BATTERSEA FOUNDRY, 


DYNAMOS. 


IMPORTANT REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM i TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


i ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


GULONHER ARC 
Complete with Globe and Fittings, or in strong Factory Lanterns, 4,000 C.P., £10; 2,000 C.P., £40 10s. ; 8,000 C.P., £48 40s. 


SPECIAL DYNAMOS TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING ANO REFINING METALS, TRANSMISSION OF POWER, &c.. &c. 
Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 


Particulars may be obtained from the Com ’s Representatives and ts :—Messrs. W. Menzizs & Co., 50, Side, Newcastle ; 
Mesere. F. B. Wetcu & Co., Market St., « W. Lesrzr & Co., 11, West Regent St., Glasgow ; Mr. C.J. MounTais, Eagle 
oundry gham ; Mr. Lewis N. WILLIAMS, Aberdare; Mr. W. SHANNON, Londonderr ; Mr. WIMSHURST, 20, South St., Huddersfield ; 
Bros. & Co., Christchurch, New Zealand ; or direct by application to the aazR, Battersea Foundry, London, 8.W. 
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79, COLEMAN STREET, LONDON, EC. 
| CHICAGO, NEW YORK AND ANTWERP. 


DRAKE & GORHAM, 2, ae MANSIONS, VICTORIA STRE 


‘WESTERN ELECTRIC. Co. 


TELEPHONIC AFPFARATUS. 
ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


CROMPTON CO, 


| Glectric Light Gugineers, | 


MANSION HOUSE BUILDINGS, LONDON, AND ARC WORKS, CHELMSFORD, 


WORKSHOPS, MILs DWELLING HOUSES, OUT-DOOR CONTRACTS. 


où 


most improved principle and at moderate cost. 


à of nd Hahn, fe or Are 
happy to quote for their temporary use for Exhibitions, Fêtes, 


Parties, de 


COMBINED AND STEAM PROJECTORS, WOLOPNOTES, de, AS SUPPLIED TO ADWIRALTT, 


PATENT CURRENT AND POTENTIAL INDICATORS, AND ENGINE-ROOM INDICATORS. — 


PRICES (INCLUDING HANDSOME OUTER CASE). 


&8 8; 4 to 40, or 10 to 100, or 15 to 150 Amperes (pivotted needle), 47 7; 6-to 600 Amperes, 416 16. 


4 COMBINED LOW READING CURRENT AND POTENTIAL INDICATORS.—'3 to 5 Amperes and ‘1 to 10 Volts £10 10 


‘1 to 3°5 Amperes and ‘3 to 25 Volts, £10 10. 


Price Lists and Particulars of our Machinery can be obtained at our London Office or Works at Chelmsford, and of the following :— 
Messrs. R. W. Winvietp & Co., Birmingham. 


Messrs. Hotuzs & Co. Newcastle. 
» Davis & Co., Derby. 
& Co., 


Mousa, CROMPTON & Co, ar toning completo Catalogues with large reductions pres; thes will be sent on 


Russia, 2s. ; cloth, cheap edition, 6d. 


IMPORTANT ACCUMULATORS 


OLD iver CRID. 


The new ie patent Grid 
entirely overcomes one of the 
greatest difficulties in accumu- 
lators, namely the falling out of 
the plugs of active m 


NEW TYPE DRAKE &% CORHAM CRID. 


TWICE FULL SIZE. 
SOLE LONDON REPRESEN TATIVES FOR ELWELL-PARKER, LTD : 


CURRENT INDICATORS.-10 to 100 (suspended needle), 26 6; 15 to 150 do., do. 87 7; 26 to 260 do. (suspended cr = 
pivotted needle), 


a 
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. C. Howazt, 
Witson HARTNELL, Leeds and Manchester. 
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WOODHOUSE RAWSON 


Fig. 18. 


SUPPLIES. 


‘WRITE FOR NEW SWITCH LIST TO 


OF GREAT BRITAIN, LIMITED, : 
11, QUEEN VICTORIA 


STREET, LONDON, = Cc. 


REID. BROTHERS, 


12 WHARE ROAD. CITY ROAD. LONDON, N. | 


TELEGRAPH ENGINEERS AND CONTRACTORS 
“For the Supplying, Brocting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING | 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
PATENT. TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MURR OF SOMA GABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPTIOP. 


GALLENDERS BITUMEN TELECRAPH WATERPOOF 


LIMITEHD. . 
101, Leadenhall Street, LONDON. Works: ERITH, KENT. BRUSSELS : 41, Rue des Champs Elysées. 


Telegrams: “ CALLENDER, LONDON.” 


- OONTRACTORS for SUPPLYING and LAYING UNDEBGROUND WIRES. 
SPECIALITY--Underground Electric Light Mains. 
MARKERS OF CALLENDER-WEBBER CABLE CASES. 2 
WEREIS AND CABBIE 
| 


de CONTRACTORS FOR WIRING BUILDINGS FOR THE ELECTRIC LIGHT. 


A. THE CALLENDER INSULATING & WATERPROOFING CO, 


YORE: 45, Broadway. BOSTON. Works: NEWARE, N.J. PHILADELPHIA. CHICAGO. us 
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A HIGH-CLASS ANTI-CORROS1VE 


LUBRICANT. 


“ENGELBERTS 


FOR CYLINDERS AND YALYES, BEARINGS, SHAFTING AND HIGH-SPEED MACHINERY. 


SPECIALLY SUITABLE FOR 


ELHOTRIC LIGHT INSTALLATIONS. 


EXTENSIVELY USED BY 


Printpel Companies, Goarnment Buleings, Kxhibitos, Ralay Companies, de, de 


CORROSION IMPOSSIBLE. CANNOT “GUM” OR “CLOG.” | 


‘Parca es. ©». ER 


PATENTEES SOLE MANUFACTURERS— 


| ENGELBERT & Co., 70 & 71, Bishopsgate, LONDON 


PIRELLI co., 


INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS. 


Central Offices and Works:—MILAN. Submarine Cable Won. 
Telegraphic Address :— Societa Pirelli, Milano.” 


SUBMARINE CABLES, AMAULATED WIRE OF EVERY DESORPTION FOR TELEORIPHE, TELEMONES, | 


LIGHTING, AND ANY OTHER ELECTRICAL WORK. 


Contractors to the Royal Navy, Government Telegraphs, and the Principal Railways, Electric Light 
| and Telephone Companies in Italy. | 10 


à 


MANUFACTURERS OF EVERY DESCRIPTION OF 


APPARATUS FOR USE. IN TRACHING OR EXPERIMENTING SCIENCES OF CHRMISTRY, ELECTRICTE, 
| ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, ac. 


OF FINEST BOWEMIAN GLASS, BERLIN POROELAIN, PURE CHEMICALS FOR ANALYSIS, de. 


BELLS AND BATTERTES. 


ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 


Price List of Chemical Apparatus with 650 Illustrations, post free eight stamps. 


J. ORME & Co. 65, Barbican, London, 


TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. - 
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ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 
London Office: 49, FINSBURY 
LONDON DYNANOS AND MOTORS all purposes. ready for immediate de very. ty to the ane 


THE STATTER PATENT CONSTANT CURRENT DYNAMO bes a higher commercial efficiency than any other, either English or American: 


SPECIAL AUTOMATIC BINGINAES and DYNAMOS for SHIP LIGHTING 
Everything Electrical. Write for Lists. Note to Contractors.—Messrs. Statter do not tender for wiring jobs 


RONALD A. HARDENED INDIA-RUBBER VARNISH 
(Approved offend used by the Admiralty; Siemens Bros. & Co., Ltd; Anglo-American Brush Electric Light Corporehon, Lad ; India-Rubber & Quite-Percha Werks Oo., Lil, R. B. Crompton & Ooo, d'e., $0.) 
For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 

‘Pais Varnish is 0 first-class Insulator. not by oft steam or oil, a Very high temperature to melt it when dry. 


SCOTTS PATENT MAIN SWITCH BOARDS, as supplied to H.M. shige “ Devactation,” “ Conqueror,” 20. 
. ADMIRALTY P À 


PATENT 


STEAM BOILER. 


Specially adapted and generally used for 


LIGHTING 


of thelr in Pos, Setity Som 


Works —KILBOWIE, near GLASGOW. 

Head Office for Burope:—107, HOPE STREET, GLASGOW. 


London Office:—114, NEWGATE STREET, EC, | . Paris Office:—20, BOULEVARD VOLTAIRE. 
Manchester Office:—8, VICTORIA. BUILDINGS. Colonial Omeer-+, SPRING ST., SYDNEY, ¥.8.W. 


| ROBEY & CO. GLOBE Works, LINCOLN. 


LS HIGHEST AWARDS AT ALL 
RECENT EXHIBITIONS. 


ENCINE 


| 


THE COMPOUND “ROBEY” ENGINE. 


These COMPOUND “ROBEY” ENGINES work with a consumption 
of less than 2 lbs. of Welsh Coal per. H.P. per hour when 
developing 2i times their nominal 2068 
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THE E.P.S. COMPANY NOW ISSUES CELLS OF ITS LATEST (1888) TYPE ONLY. | 


ESTABTISHED 1882. . 


THESE ARE’ MANUFACTURED SOLELY BY THE 


POWER 


COMPANY, DLIMITHD. 
Who own all the Patents — which Efficient and Economical Storege Batteries can be made, 


These Cells are so arranged that internal short-circuiting is impossible, while the efficiency and capacity 
are considerably increased. ae 


SPEOIAL MODIFICATIONS OF 1888 TYPE FOR SHIP LIGHTING. | 


NEW IMPROVED TYPE FOR TRACTION AND MOTIVE POWER. | 


THE EPS. AUTOMATIC SYSTEM FOR THE PUBLIC. SUPPLY 


OF ELECTRICITY FROM STORAGE 


A PAMPHLET on this subject, containing fall sine and will be sent | 


Free by Post on at the Company's Office. 


LIBERAL TERMS To THE TRADE: 


de Copies of Testimonials (Free), apply to the 


4, GREAT WINCHESTER STREET, LONDON, E. C. 


TELEGRAMS :— 


D 

. ~Je #8 
LS 


| ‘ 
| 
R OUR 1) ELECTRI ALVA  SUPPLEREN her 7 
| 
| 
| 
| 
Inventions Exhibition, 1886, 
| . À London ; 
and most | | 
‘ 
. Yesulted in the production of an article r ; | | 
| which is thoroughly reliable. = | 
| 
| 
| 
| | 
| | | 


SONS, 


Calcutta International Exhibition, 1884, 


for Strength and Economy. 
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Chapel Field Works, ARDWICK, MANCHESTER. 


 WAREEHOUSES : 


2,4 & 6, New Brown Street, MANCHESTER. 20, Rue des Marais, PARIS. ) 
14, Aldermanbury Avenue, LONDON. | 14, Place Sainte Gudule, BRUSSELS. 
57, Miller Street, _. GLASGOW. _ 29, El Reichenstrasse, HAMBURG 


Sheets, Rods, or Tubes. Separators, Influence Machines for High-Tension 
Currents, Cylinders ant Plates. . 


Purposes. 


VULCANITE EBONITE 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, ‘ke. 


Ball Valves, Buffers, Door Mats. Packing of all descriptions. 


er Garments, fins: and Sporting. Articles. Surgical and Chemical Articles. Bicycle ae Perambulator 
‘Tyres, and all descriptions of India-Rubber Goods. 


PRICE LISTS ON. APPLICATION. 


Lrp, 


BRITANNIA IRON WORKS, GAINSBOROUGH. 
LONDON OFFICES, SHOW ROOMS AND STORES :—MARSHALL'S BUILDINGS, 79, FARRINGDON ROAD EO. 


COMPOUND STATIONARY ENGINE AND BOILER, | 


WITH AUTOMATIC EXPAN SION VALVE GEAR. 


aw 


= 


a 


Centers.” ] New Catalogues, with Reduced Prices, free on application. 


London Lepôt : 
London. 2071 
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BELL'S 


REGISTERED. 


ADVANTAGES OF ASBESTOLINE. 
_ ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBBSTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
- .... ASBESTOLINE® is the safest Lubricant from Ignition. | | 
ASBESTOLINE has beaten all other Lubricants in trials. 
ASBESTOLINE is applicable in and out-doors in every climate. - . 
ASBESTOLINE requires no special application. BELL S ASBESTOS. | 


= CONSISTENCY OF ASBESTOLINE. | 
ASBESTOLINE, to meet all circumstances, is made in four ASBESTOLINE, (, is for uso in tropical climates, both sthore 


degrees of consistency, A, B, C, and CC. | Ste thor tong is high. 
ASBESTOLINE, A, is specially adapted to ordinary Land w e temperature ve 
— aid Machinery, in and out-door, in ASBESTOLINE, CC, is designed: for use on calendets, paper 


ay yee a little more solid, is for use on: Steams machines, &c., where the dre 
ASB NE, B, op — =n the bearings are heated by steam 


temperate land is : through , and sometimes is ad a 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool 


Supplied in Kegs, 28, 66, or 112 lbs. Price 2s. 3d. per Ib. Kegs Free 

SPECIAL TERMS FOR LARGE QUANTITIES. 

IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ”’ equals 2 gallons of Oil weighing 18 Ibs, 
consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, 


Below will be found illustrations of the mode of fixing Lubricators for Asbestoline to bearings. Full particulars of the various 


THE ATTENTION OF 


LECTIN. ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY, 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE wore submlied to Ott Bog, for ans, edt 
subjoined Report fully proves BELL'S ASBESTOLINE te be the safest as well as the best lubricant for all purposes :— pas 
' The Laboratory, 11, Billiter Square, E.C.,.London, meters, and that conseq friction obtainable in 
May, 1888. capable of developing inflammable 
have a sample of Bell’s Asbestoline taken from the urs from it. 

stores of Messrs. J. Bell and Son, in Southwark Street, to a number “Bell's Asbestoline is as absolutely safe a lubricant as can be 
of testa, inorder to certain wither its use in Mills or Factories desired or obtainable. In the case of fire out from any 
might contribute to the danger from and it is q incapable 


found that Abestoline oly with the greatest of lead spontaneous combustion, either by iteelf or in 
difficulty whe when t into with flame material. 


soaked in Asbestoline burns, | the be Physical nature of Aabestoling its use is of necessity 


difficulty than by itself, that its int is . perfectly clean and free from waste. 
high tan tol, te (Bigned) 0! OTTO HEHNER, Public Analyt 


BELL'S ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMG, FREE ON APPLICATION. 
-. Depéts:—MANCHESTER: Victoria Buildings, Deansgate. LIVERPOOL : 2, Strand Street, James Sire. … 


| 
| 
EW SUPPLEMENT. 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modera machines. In Saw Mills, on machines going up to 5,000 revolutions 
per minute, its work has never been approached by any other labricant. On Electric Lighting Machinery, and in Steamiships of all sizes throughout the world, the suestes 
of Asbestolitie is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication 
has not received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and support. 
| | 
| | | | 
| N NN y 
| Lubricator in different Position 
for loose Pulleys. 
A 
[= | 
| 
| 
| | 
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ASBEST 
NON-CONDUCTING COMPOSITION 


For Covering Boilers and Steam Pipes. 


_ WILL REDUCE LOSS BY RADIATION TO A MINIMUM AND SAVE 40 PER CENT. OF FUEL. 


su Re Le Sono aha it to be the cheapest material in the market for prevention of loss by radiation. | 


BELL'S ASBESTOS BOILER PRE 


je Will remove incrustation from Steam Boilers of all kinds without chipping. 


A shows Boler Plates when incrnsted, B shows Boiler Plates when cleaned by this Composition. 


- The action of this BOILER PRESERVATIVE, by absorbing the free that is in the water, entirely checks pitting 
and corrosion. It also disintegrates incrustation so immediately as to prevent ita 
botton in loose powder, which is easily swept out. By keeping boilers clean a sce, lengthening of 
the plates burning is entirely obviated, thus avoiding the great risks which are inseparable from of a 
"The small Whenever ible it should be used "Feed Pump or which it will 

clear from incrustation. uantity req to effect its purpose makes 


Price <e per Gallon. Second Quality, 2s. 6d. per Gallon—guaranteed superior to the best sold by other firms. 


REQUIRED.—Quarter-pint weekly H.P. indicated; where the water is 


118, SOUTHWARK LONDON, SE. 


ILLUSTRATED PRICED GATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. = 


CARDIFF: 46, James St. Bute Docks. BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basin, GLASGOW: 36, Robertson St. 


“7 | | | 
\ | BEL: 
| -ASBE 
\ ( * | 
It is essential in a covering that it shall not only be & non-conductor, but a substance free from whatever can injure metal, and | 
of a nature which will enable it to adhere well for years. © cracking leaving, by 
expansion and contraction, the © Reuad or 
Flat Bottoms, and its adhesive properties enable agg es à ne surfaces without bands or any d necessary for on other 
compositions. Our Covering never fails to Save its in à few ; years, after which can be takes and 
plied again with a little fresh. In all respects it is so superior as to he infinitely cheape Compositions sold at one-fourth the 
>sent 
ion its 
j | 
. | | Every Cask is cent out as above. 
’ 
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CARBON OR OTHER MICROPHONE 
| Articulation always clear and distinct. 


GUARANTEHED. 


Used by the, endendent Great Northern Railways, London Brighton & 8. Coast Ry., 
Gas Light and Coke Co., Marquess of Salisbury, Houses of Parliament, &c. 


PRIVATE LINES FIXED AND MAINTAINED. 
STANHOPE COMPANY, LIMITED 


(Under License from H.M. Postmaster General), 


420, BUOKLERSBURY. LONDON, EC. Lip 


CA 


- 


PRIVATE EXCHANGE SYSTEMS AND 
ENSTALLATIONS FIXED, 


‘ 


ELECTRIG LIGHT INSTALLATIONS 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS — 


GOLD MEDALS: 


i EDINBURGH, 1886; LIVERPOOL, 1 


SOLE MAKERS: 


PRICES ON APPLICATION. 
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NEW AND CHEAP PATENT LAW. 
PATENT OFFICE. 
H. GARDNER, 


1 166, FLEET STREET. 
Lon DON. 


SUCCESSOR TO 
Messrs. Rosunreon, E Bnooman & Co. 


Pemphlet of Costs Gratis. 


: £16 16s. 


Prices from 21 10s. to 25 10s. 


PER INSTRUMENT. 


Thirty-five Years’ special practice with 


RICHARD JOHNSON & NEPHEW, 
MANCHBESTHTR. 


TELEGRAPH AND TELEPHONE LINE WIRE | 


8. GREAT WINCHESTER STREET E.0. 


STAFFORD ORD & EAVES, 


Are Lighting. 


AMOS 


fone le MOTORS. trom Central 


Price Lists on application to Volt Works, Coventry. | 2139 
SOLE LONDON AGENTS :-THOMPSON & REW, 
7, Westminster Chambers, Victoria Street, London, 8S.W. 


Wm. M. FOXCROFT 


(Successor to the late W. Foucroft, also F. Lucas), 
Telegraph and Telephone Case Manufacturer, 
36, PEROIVAL STREET AND 9, SMITH STREET, 


CLERKENWELL, LONDON, E.C. 
| (Ofoes-PERCIVAL STREET). 


Photometer, Telephone Cases, Battery Boxes, &c., Sc. 


PRIZE MEDAIS, LONDON, 1081; PARIS, 108. 


F x 
4 


FREDERIOE at Co. 
CALEDONIA WORKS, HALIFAX. a 
Contractors to Dex Majesty's Government & Railway Companies 


‘|. BEST RHEFINHD THLHPHONE WIRD. 

|| PATENT GALVANISED TELEGRAPH WIRE. 
100 Ib. COILS, HIGH CONDUCTIVITY. 
corres, ECIALITY:—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


vity—long lengths. COPPER WIRE and TAPE tor 
WIRE, oil for ering, STRAND WIRE 
1! HARD STEEL STRAND for Mecheni cal Telephones. 


all kinds. 


O 
# 
€ 
% On Recent Developments of the Cowles’ Aluminium 
rs On a System of Electrical Distribution (illustrated) ... 284 
4 
| » wl 
Lele 
L ai À 
| 
‘ 4 incandescent | 
LE 
Special Dynamos for Plating, Refining and Metalurgical Processes. 
ae >) \ Lines erected under Licence from a > \ 
 H.M. Postmaster-General. | 
mors | tannors 
54 | THE STANHOPE y | 
| 
| ; { 
| ARE THE BEST AND CHEAPEST. Tonoc | 
. ” ~ 
| 
{ 
# 
| 


NORTHERN TELEGRAPH WORKS, HALIFAX, ENGLAND, 


CONTRACTORS T0 THR BRITISH, INDIAN & COLONIAL cn 


FLETCHER’S PATENT WATCHMAN’S TELL-TALE—Largely | 
by the L. & N. W. Railway Company, the Government of Victoria, . ke. 
Cannot be tampered with, not likely to get out of order, only one’ wire 
required for the whole circuit, the current only used once during the round, 
Prices and estimates on application. 


RESISTANCE ODIL8, GALVANOMETERS, SINGLE NEEDLE INSTRUMENTS, REMATERS. | 


Manufacturers of 


THE BARNSLEY CARBON 
ORE CARDON PONTS, TURES, CELLS BATTERY PLATES | 


OF EVERY DESCRIPTION. 


LEOLANOHE BATTERIES. ILLUSTRATED LIST, FOUR STAMPS, — 


Lowoon Agency à Sroncs-—THE GLOBE ELECTRICAL & ENGINEERING CO,| 


THORPE, 


69, THROBALD’S ROAD, 
GAS POWER WORKS : 
84, EAGLE ‘STREET, RED 
LION SQUARE, W.0. 


CASTINGS IN. BRASS, GUN METAL 


And PHOSPHOR BRONZE. 


MACHINE CASTINGS. 
| MANUFACTURERS OF 


Brass, Gun Metal and Phosphor Bronze in Ingots, 
| 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 


WOODCOCK STREET, BIRMINGHAM. 
Address :—" BRONZE, BIRMINGHAM.” ins 


ELECTRIC 3 WIRES, 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 
Dynamo | 


UNITED ELEOTRIO WIRE 
14a, Clerkenwell Green, London, E.C.. 


» | PLAIN AND COLOURED ROSES AND POSHBRS, 


|THE “ ‘EXCELSIOR DYNAMO | 


(PATENT) 
ficiency and durability at considerably prions, 
SOLE MAKERS- 


[STANLEY DAVIES, 


. Glocttrical 


| ŒIMITED), 
2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 
sar The lamps of this Company are of low resistance, and 


entirely free from the claims of other companies. um 


| 


\J. STIFF & SONS, 


LAMBETE, LONDON, | 


| VITRIFIED SWITCH BLOOES, 


Tubes for Electric Wires, 


GLASS LECLANCHE JARS 


POROUS AND STONEWARE CELLS, 


Insulators, Chemical Apparatus and Crucibles. 


NHAR MANCHESTER, | 


THE BERNSTEIN ELECTRIC LAMP C0... 


‘|. Axle Caps, Nuts and Collets, Mill and Wagon Brasses. | _ 


: 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. [Sopteniber Th 
| | 2%, Co 7 
7, Casrassr Srausr, Broapwar, Wasruinsrss. | / 
Telegraphic Adäress:—" CARBON BARNSLEY.” ns | 
| F 
Wholesals  Manufsctarer of every ¢ 
| 
Sack’s ye, Galvanome. 
| 
DEALERS IN ALL KINDS OF OLD METALS. ; I É 
| ‘ | 
| 
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VITRITE FITTINGS FOR INCANDESCENT ELECTRIC LS 


PATENTED. 


This new and improved form of Lamp Holder is doitgned to evernee 
Vitrite portion ; which is screwed on the electrolier, 


beco 
e brass barrel to the Vitrite has also been s 
improvements are in hand which will tend to cheapen our Vi 


OR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES, 
Manafactured only by 


THE VITRITE WORKS, 


me (LOW TEAMS), GATESHEAD. 
631 
| 
at the Telephone No. 7585. 
| International Fall Pe 
Exhibition, Lists | 
1886. 


as, MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N.W. | 
oR, | Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any tension, tab for 
— |] | PUMPING, IN MINES, _ 

UNI ER HAULING COLLIERIES 

gnd WINDING and IRON WORKS. 
HATING. Special attention in fitting up Factories with Electric Power, and quotations given for Electrical 
ae and Transmission of Power for all Industrial purposes. | 

| MACHINES MADE FOR SPECIALLY SLOW SPHHD. 


WORKS 


COMPANY, LIMITED. 


Offices:—27, Martin’s Lane, Cannon Street, London EC. 
| No. 1,734 WORKS WOOLWICH. 


| Manufacturers of 
|| SUBMARINE CABLES, 


Silk Covered Wire, 


FLEXIBLE 
AND 


| 
he, 
wire 
und, i 
a | | ey | | a4 
| 
| 
| 
ELEOTRIO LIGHT TELEPHONE. 
AIT TF 
S, | 
| Patent Metallic Braiding, 
me || | TELEPHONE CABLES, 
— DYNAMO WIRE, 
||  ELEOTRIC LIGHT CABLES. | TORPEDO. 
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“M” Switch (168.) 


“B” SWITCH ES 


Have Handles Free from Contact Bér. The cheapest made 
in Wood, Slate and China. 


“T” SWITCH 


For Holder is a handsome Double Break Switch in Brass 
for Suspension and Brackets. 


“WALSALL” SWITCH 


Is a cheap Single-hand Suspension Switch. Sudden break. 


MOVABLE GRIP 


“ Walsall Switeh ” 88. ttached 


” LA 


. Divided to 3 volts in tenths. 


"Size 4 inches by 3 inches by 24 inches. 


SPECIAL VOLTM ETER 


For Testing Accumulators and other Batteries. 
Mr. W. H. PREECE writes:— 
Wimbledon, February gud, 1888. 
I have calibrated your voltmeter and find it very exact. It is now in regular usc in my 
battery room, and proves to be of great service. No Secondary Battery Installation should be 
without onc. It supplies a real want.—Yours very truly, __ (Signed) W. H. PREECE. 


THE “WALSALL” HOLDER. 


No brittle parts. Is wired from the Front. 


No. 6. 


WALSALL WALSALL 


| | 
L | — | KR 
0 
= | | ts 
& haha - H 
| 
| iF 
{ 
E 
— 
TTT | 
| : | 
Wi: 
| 
No. 8. | 
ot 
Carrier. 
= 
- F 
a 
À NS 
— de ii 1 
CET N 8 
\ Ÿ y ' 4 
\ } 
NN. | 
= NN 
and Holder. À 
d 4 iz! 
i . 
| 
_ — 
e 
| r, 
« 
é | 
ATTEINTE". | 
a No. 5. No. 2. No. 1. 4 
{ 


MUDFORD, 
Manufacturing 


“ARTHUR B. GILL & CO. 
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. JOSEPE BOURNE & SON, 


STONEWARE TELEGRAPHIO INSULATORS AND BATTERY JARS. 
For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great and strength 
Makers of Mr. Slater Lewis’ Patent Self. Insulator, 


| 


Ezscraicaz Wozxs, 
Jackson Roan, Loxponw N. 
CLOSE TO HOLLOWAY STATION, 


(GREAT NORTHERN RAILWAY.) 1988 
Engineers. Lists Free. 


(As oupplied by the late British Bletrie Light Company, Limited 


Are Lamps, Sutiches and all descriptions of Electric Light Fittings. 


4, Bombay Street, Bermondsey, London, 8.E. 


MANUFACTURERS OF 


MACHINES, 
eo Electric Light Fittings of every description, 
‘sETs OF LIGHTING PLANT. 


LISTS ON APPLICATION. LIBERAL TRADE TERMS. 


How T0 PURCHASE A HOUSE FOR TWO 


H “TO. PURCHASE A PLOT OF LAND bt pe 


| BELT -PULLEYs, 


| ROPE PULLEYS, || EGLIPSE ELEC | RIGAL 
| GEAR | 

|G | 

| EAR WHEELS, CASE WORKS, 
| SH HAFTING, | 5, PHŒNIX PLACE, 


Loos Calle Fast Colas, Couplings. |] OOLDBATH FIELDS, LONDON, W.0, 


Every description of Cases 
BY MACHINERY 
TELEGRAPH, TELEPHONE, AUTOMATIC 
: And Electrical Instrument Makers. 

CONSOLIDATED TELEPHONE 
CONSTRUCTION & MAINTENANCE CO., LD., 
id Whoare the Sole Licensees for the mauufac- 
= ture of Telephones and Transmitters in the 


the United Telephone Co. 2078 


LAURENCE, PARIS & SCOTT, Lid., 
ELECTRICAL ENGINEERS, 


Manufacturers ot Patented 


Estimates ps for Lighting Towns, 
. Factories and Private Residences. 


| Our new List of CASTINGS of above, Yew, | 


GOTHIC WORKS, KING ST, 
NORWICH. m 


= 
| | 
| 
| 
| 
| | 
MACKI EH, 
Turk’s Head Yard, Turnmill Street, London, E.C 
MANUFACTURER OF ig 
| À ESTABLISHED 1861. | 
THREE per CENT. allowed on demand. 
TWO per CENT: oa CURRENT calculated on the 
. | Bank tree of be, the | 
| post tree, on application. | 
| RAVENBSCROFT, Manager. 
{ The Birkbeck Building Society's Annual pis exceed 
| CATALOGUE | | | 
of Accessories | 
for the Transmission of Power, is | 
| : THE ONLY - | 
‘ Complete and Perfect HOLD LAND SOCIETY es | 
ONE IN THE WORLD. The BIRKBECK ALMAMACK, with fall pe on | 
q PEDES Ds | | 4 JFACTURERS OF | 
Horizontal, Angle, Vertical, Hanging. | 
: FIXINGS, | | 
Wall-Boxes, Hangers, Brackets, Stools. | 
throughout the Kingdom. | 
| HARPERS ...., ABERDEEN. — | 
| | | United Kingdom under the Patents held by | 
| 
#} 
SSS 
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BEST WIRE 


PHOSPHOR “BRONZE, , 
D CASTINGS, | 


COMBINED 


Revolution, | 
consequently | 


Bu 


ANDREW C0. REDDISH, STOCKPORT. LA | 


| ‘ 
| 
| ù | ‘ 
Phosphor Bronze and Scam Copper 
PHOSPHOR. | 
for Springs, Ropes, Screws, Wire of Great Tensile 
|| Rods, Sheets, &c. Bearings, Bushes and High Conductivity for Telephone and 
and other wearing parts Telegraph Lines and other 
of Machinery SOLE PROPRIETORS, 80 Electrical purposes. 
| | Of the British and Colomal Patents, | 
QP THE PHOSPHOR BRONZE CO. VS 
87, Sumner Street, Southwark, London, S.E. 
| Sizes: = y A | 
EP i 
up to / | 
Victoria St, | 
Neweastle: 
Manchester: + { / | | 4, Cloth Market. 
6, Todd Street. / —. 
| 
| | 
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"D & 8” PATENT PORCELAIN SWITCHES, 


Incombustible, Good Contact, Ample Break, Efficient Fuse. 
POSITIVE “ON” and “ OFF” ACTION and INSTANTANEOUS. ‘BREAK, 
SEVERAL SIZES, PATTERNS, AND COLOURS MADE. 
Variety of Porcelain Cut-Outs also Stocked. 


_DORMAN & SMITH, “mm. 


INDEX TO ADVERTISEMENTS. 


names of Advertisers, whose announcements are ordered for a series, are entered under am Algae 


PAGE 
Drake & Gorham eco 
Electrical Power Co. … 26 
Elwell-Parker, Li eco 
_ J. Stift & Sons (Boxes only) eee 4 2 
Are Lamps. | 10 
Johnson & Phillips ose me: | 
Statter & Co. eee eee. eee 25 = 
asbestos.—T. Bell. ... 28, 29 a1 
Anctioncers and Valuers 
Wheatley Kirk, Price Price & Goulty 0 
Johnson .… .… 
Tolegraph Mfg. © : 
Battery Jars. 7 | Lacombe&Co. 
J. & Som Woodhouse & Rawson … 23 
Bons 4 | Electric Light Fittings. | 
< Appleton, Burbey& Williamson ... 12 
Bells and 5. wee & ; Dorman & Smith eco e eco 9 
&Son .. 10 | Railway Signals. 
Bolting.— Webb & Son eee Globe Blectrioal 
Bellers.— Babcock & Wilcox Co. 8 25 lor & Tucker .… CET] 21 
Books. Vitrite Works one 5 
Crosby Lockwood & Son’s List ... 18 | Engines for Electric Light. 
Electric Machinery ... 18 Davey, Paxman & Co. ... «. 10 
Distribution .... .. 18 J. Fowler & Co. 
ede eee 17 
27 
eco ee 7 Robey ds 25 
Engraviog Machine. 
for Electricians. Phœnix Fire Office 
eco Glass Ma ufacturers. 
Commission Room.—J. W. King ... 17 À & B. Cochran RE 
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Elwell-Parker, Limited ... 24 one. 10 
J. H. Holmes & Co. one bee | at & Swan United E. L. Co. 10 
M. lmmisch... ene eco eee 5 Rankin K y eee e 12 
Laurence, Paris & Scott ... ie. Sunbeam Lamp Co. one 20 
W eee ee e 7 Woodhouse & eco eee 23 
F. H. Royce & Co. ne _ 18 | Andia-Rubbe 
Stafford 3 Rubber, G. P.& Tel. Wks.Co. 32 
& e e 4 
ado ater & Co. eee 25 Pirelli & ee e 
insulators, &c. 
Rubber Co 17 Bourne & Son 7 
eee Price, Sons & Co. … eee 
Electrical Encincors and Contractors. | & Bnnn … =... . Works Co. 6 
Appleton, Burbey & Willi 12 Telegraph Mfg.Co. ... … 16 Co. w 11 
man, Parsons & Co... 20 W. H. Willcox & Co. 
Dorman & Smith 9 Electric Apparatus Co. ... sé 
30 
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eee 18 
, Smith & Co. eco eco 2 
Telegraph Mfg. Co. x . 16 | oo. 6 27 


ADVERTISEMENTS relating to Situations, Articles for Sale and Wonted, du, de., appear en Page 17 (middle of paper.) 


CROMPTON & CO. LIMITED, SEE PAGE 22 
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FARADAY 


ELECTRIC LIGHT FITTINGS, 
ARTISTIC,” 
“ ELECTRICAL,” 
INEXPENSIVE.” 


‘Works & Berners St., Ww 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. !'MITED. 


Manufacturers of Incandescent Electric Lamps, ftom À CP. to 1,000 CP, Swan's Miners’ Lamp, 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


made for Electric Light Installations ; athongst 
Clubs, National Provincial Bank, H.R.H. Duc d’Aumale’s house, and Steam Vessels. 


FACTORY: PONDEES EN D, 


For Prices, Estimates and Particulars apply to à 


THE SECRETARY, 13, Albert Mansions, Victoria Street, 8 w. | 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 


DAVEY, PAXMAN & CO, Engineers, COLCHESTER. ond eng bowen 
Lonpow Orricz: 189, QUEEN VICTORIA STREET, E.C. | 


INTERLOCKING THE LOCK AND BLOCE. 


The Board of Trade have again and again urged the necessity of combining the “ Lock” and “Block” systems by actual connection between the L | 
and into preston practical uso oh several lines {iy Messre. BAXBY FARMER, under roted Patents granted oF 


SAXBY & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, NW. 
dun and Work of every description, Electrical and Mechanical. 


| 


THE AN GLO-AMEHRICAN 


BRUSH ELECTRIC LIGHT CORPORATION, 


LIMITED. 


MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
TRANSFORMERS. MOTORS. 

BRUSH DYNAMOS AND ARC LAMPS. 

VICTORIA DYNAMOS AND: INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


| The Corporation are Prepared to carry out installations on the Purchase-Hire — and to tender for 
| the supply of plant for ec at lighting. | 


FULL PARTICULARS ON APPLICATION TO THE SECRETARY, 


112 BELVEDERE ROAD, LAMBETH, SEL a 


their latest are the Athenæum and National Liberal. 


: | AN | 
ne 
| 
- q ) INES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS, 
om 
melegraph Address:— Horizontal High Pressure Coupled Compound 
“PAXMAN, COLCHESTER.” a gig Engine. 13 to 100 H.P. nom. 
D. P. & Co.'s Engines are D. P. & Co. wore selected to 
a vi 
mat im the market. the Elctrial Machinery atthe las 
—— m now open, and several 
| | 
C 
| 
| ~ 


L.-EL.-K) DIFFHRENTIAL. | 


METER 


For recording Alternating Currents is made in all sizes a 


FROM 10 LIGHTS TO 1,000 LIGHTS. 


FOR FURTHER PARTICULARS APPLY TO— 


HAMMOND & CO. 117, Bishopsgate Street, E. C. | 
SOLE CONCHSSIONAIRES. 


— 


‘TER 


COMPANY, LIMITHD. 


Offices : 106, CANNON STREET, LONDON, BO. 


MACHINES, ARC LAM PS, 
| Elootrio Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 


| VOLT AND AMPEHRE ‘METERS. 
| | CONTRACT ORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT 


INCANDESCENT LIGHT LATIN FOR EDS, HOUSE, OR FACTORS, 


ESTIMATES ON APPLICATION. 


Works: SILVERTOWN, ‘LONDON, 


THE 


ANCHOR PLAYHOUSE YARD, GOLDEN LANE, 


Manufacturers of 


WIRES CABLES 


OF ALL DESCRIPTIONS 


| | FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING,. — 
BELL AND THLHPHONEH WORE. À 


| 
) 
| 
| 
| 
| 
| 


. 
FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 


BUILDINGS, 91, QUEEN VICTORIA STREET, EC, Telegrams: “Installation,” Londen, 


THE ELECTRIC APPARATUS COMPANY, LIMITED, 


4, CHARING CROSS, S.W. Works: ARNOLD ROAD, BOW, E. Stores: LITTLE PARIS STREET, LAMBETH. 
LAN AND MOULDED FOR ELECTRO LNT _OADLES AND WE. 


Carryin of Distance | Price 
Other sizes to ordor. Special W.G. | amperes.  linches| inches | inches. | 6 d. Casings aecut frm 
Quotations for large Quantities. 1 16 3°32 1 1-8 3-8 8 0 wood (Bass pee are y guaranteed tobe 
We can guarantee delivery of all i delivered with 
Orders within Two Days of receipt. | + 1 Covers canbe stp applied to math | 
5 7-14 879 1-3 1 18 6 
6 19-16 630 3-4 23 0 
7 19-14 108 6 1} LE m © 


- 


À 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 

(2. C. FELL, Fel. Inst. P.A., M.LELE., ke, Lecturer on Electrical Engineering at the City of London College, &c., 8. P. WILDING, Lia BAA) 

and fall matter, comm with patents Reliable agents in all count | 
1 QUEEN LONDON, ses 


 RAMSDEN, & CO. 
Bron and à alvantyers | 


_ TELEGRAPH, TELEPHONE AND CABLE WIRE, 
RC?  Contractors to H.M. Postmaster-Gleneral,the Indian and Colonial Governments and leading Railway Companies 
B. LONDON ecidhtaterh 72. KING WILLIAM STREET. E.O. ve 


SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, LIMITED 


(Manacer—EDWARD J. DALE), 
9, BInRB‘Y STREET, BMATITON GARDEN, E.C. 


ELECTRICAL AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKMES. 
Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 


ELECTRIC BELLS, INDICATORS, SWITCHES, BATTERIES AND FITTINGS OF EVERY DESCRIPTION FOR ELECTRIC BELL AND LIGHT FITTERS, 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. 
9, BIRBY. GARDEN, ZB. c. 2005 


International Exhibition, Glasgow, Stand No. 497, Machinery Department. 


RANKIN KENNEHDY, 


WOODSIDE WORKS, 141, SOUTH WOODSIDE ROAD, KELVINBRIDGE, GLASGOW. 


Telegraphic Address: “INCANDESCENT,” GLASGOW. 


_ I am now prepared to supply superior INCANDESCENT LAMPS of any OP. or | | 
_ voltage free of royalty. À 


“SUNSHINE ” INCANDESCENT LAMPS 


From 300 C.P. to 2,000 C.P. To replace Arc Lamps. Require no attention. 


ELECTRIC LIGHT ENGINES, DYNAMOS, TRANSFORMERS &é. 


PRICES. AND PARTICULARS ON APPLICATION. 
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Telegrams: “ELECTRICITY.” 


THE GENERAL ELECTRIC 


(@ BINSWANGER 
MANUFAGT URERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 
5, Great St. Thomas Apostle, LONDON, E.C. ee 


Perfectly White and Steady Light! ‘Barn without noise or ashes! The Best Carbon without exception! | 
A FARTHING a millimetre per foot, or £34 © millimetre per 1,000 feet, Special Terms to Agents. — 


MEASURING 


rs Gravity” Voltmeters Schuckert Voltmeters. 
Ammeters. Ammeters. 


DR. ARON’S ELECTRICITY METERS F OR DIRECT & ALTERNATING CURRENTS 


EXACT! CHEAP?! 


WRITE FOR PRICES AND TRADE DISCOUNTS. 


“al SWITCHES. 


NEW PRICE LIST containing a LARGE ASSORTMENT of ELECTRIC FITTINGS 
| will be published. | 


OF HVERY DESORIPTION. 


WRITE E OR 
An Illustrated List containing several hundred patterns will be published on October Ist. oo 


CHINA LAMPHOLDERS. 


. 
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FOWLER CO. (LEEDS, LIMITED, 


WASULATION 
LOW CAP 


© 
Vu AFFECTED BY MEAT: 


Specially suitable for every description of 


WORE. 


\ 


1,7 
7 


Horizontal Engins 


sng Cylinder, OF Coupled Horizontal 
Engines FITTED WITH À 
FITTED WITH Hartnell's Patent Automatic 
Hartnell's Patent Govenors. Expansion Gear. 


FIRST PRIZES 
and 
GOLD MEDALS, 


4 Sydney, 1880; 
Calcutta, 1884 ; 


London, 1885 ; | 
TRACTION AND PORTABLE ENGINES 
Saltaire, 1887. on 
À. AND DYNAMOS COMBINED. 
Specially suitable for movable installations. — 


JOHN FOWLER & C0. (LEEDS), LIMITED, ENGINEERS, LEEDS, ENGLAN 


| 


TATHAM’S PATEN 
Q 
| \\\ Ç AND CAp 
ELECTRIC LIGHT, TELEGRAPH, TELEPHONE. 
| WRITE | 
| SAMPLES \ \ | 10-Wire Telegraph. 
| | | and | 
| PRICES. | e © « 
| | ® 
| 
| 
| | as —— > 19-Wire Telegraph. 
Electric Light. | 64-Wire Anti-Induction Telephone, | jon Telephone. 
ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. 
a D E | NG - 
| 3 Paris, 1878 ; a É | 
= | TA 
COMPOUND AND DOUBLE CYLINDER ~ | 
SEMI-FIXED ENGINES 
Fitted with Hartnell's latest Patent Automatic | 
| LA 
| 
| 


LA 


STEADINESS. HOONOMY.  OHEAPWE 
LACOMBE & CO—WORES, LEVALLOIS PERRET, NEAR PARIS. |/[ | 


London Agent.—H. W. EDLIN, 7, LITTLE QUEEN & ST., WESTMINSTER. sss 


LE GENIE CIVIL, | LeMONTEUR des INVENTIONS INDUSTRIELLES 


Reviow of French apd Porelgn Industries in General, 
6 RUE DE LA CHAUSÉE D'ANTIN, PARIS. 


6 BOULEVARD DE STRASBOURG, PARIS. 
Biateen Pages, Half-Monthly, IUustratod. | 
SUBSCRIPTION : 6s. Yearly, 8s. 64. Half-Yearly, Post Free. 


Contains the Catalogue of French Patents. Details gratis the 


All communications for the Advertising or Publishing Depart- New Inventions of its Subscribers. : Review for Inventors, 
ment addressed . Booquer, Crviz Orrice, Rue 
Ohenete d'Antin, Pari 6, tea Manufacturers and Capitalists. Postage Stange 1e 


(RANSOMES, SIMS & JEFFERIES, 


Works, IPSWICE, 9, St., LONDON. 


LIGHTED ENTIRELY ON THE 


SYSTEM. 


LAING, WHARTON DOWN, 


82, NEW BOND STREET, LONDON, W. 


bonne INVITED FROM ENERGETIC MEN OF LOCAL INFLUENCE. 


HSTIMATES FREE. | 


ITALIAN HIBITION 


| Tait 
| | | TN | 
| 
| Baitor-in-Chief, MAX V7 
Committee of the Exhibition of 1889. 
| 
| 
| 
Be 
v | 
ae b.. ‘ | 
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| 
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“LIMITED, HELSBY.” 


| 
“CONCENTRIC, LONDON.” TELEPHONE No. (LONDON) 1986. 


APH ADDRESSES: 


N.B.—Our Catalogues, specially illustrated by Rimbault, Post Free. 


The following Goods are manufactured absolutely from the raw material in our own 
shops, hence our ability to supply Goods of the highest quality at the lowest possible 
remunerative rates. 


\ 
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NN SN NN 
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NN 


The above is an exact section of a 570 G. P. Wire Cable now being manufactured = 
THROUGHOUT at our own works, and samples of which will shortly be on view aé ou 
London Office and the Glasgow Exhibition. | 


OUR TRAVELLERS WILL HAVE PLEASURE IN WAITING UPON BUYERS WHO WILL KINDLY 
FURNISH US WITH THEIR NAME AND ADDRESS, ; 


Full Stock of all Goods kept at our London Office and Warehouse—29, Queen Street, E.C. os | | 


| 
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3 à 
CONTRACTORS TO | | 
CTUR ne 
AC TUR; No Har Oly, 
many w F à RUA | 
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aaj mr CABLES NS KO SCREWS | 
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Ay — © a" | 
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&e fa — Ca Q | 
L4 AND sae a 
Railway and Telegraph NE ARS Telephone & Electric Light 
Compan AR WK Compan | 
| 
| 
— | 
| 


| TELEPHONE: 1008. 
PT KIRK, F “PRICE & GOULTY, 
| | ELBOTRIOAL AUCTIONEERS, VALUERS 


ARBITRATORS, 


62, ‘VICTORIA STREET, LONDON, E.C., 
Albert Square, MANCHESTER. ins 


PLANT” 


For every description of New and Secondhand — 
ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, &., 


Ready for immediate delivery, consult 


« Glectrical 


‘Published Monthly, Post Free, 6d. 


| Ofices: 52, QUEEN VICTORIA STREET, LONDON, E.C. 
Telegrams: Telephone: 1633. 


18, St. JOHN’S SQUARE, CLERKENWELL, 


COMMISSION ROOM 
SALE OF DYNAMOS & ELECTRICAL GOODS, 


Is prepared to receive Dynamos and other 
_ Electrical Goods for Sale on Commission, and 
can at a few minutes’ notice put any machine 


down and run it to show intending purchaser |. 


its output. 


A URGE QUANTITY OF OABLES, SEVERAL DYWANOS, AND VARIOUS 
ELECTRICAL GOODS IN STOCK. 


‘INSTITUTE OF MEDICAL ELECTRICITY, 


LIMITED, 
24a, REGENT ST. LONDON, 8.W. 


(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 


Electrical Treatment, Blectro-Baths, 
Massage, Electro-Medical Apparatus, 
Instruction in Electro-Therapeutics and Massage. 


FOR TERMS, àc., APPLY TO THE MANAGING DIRECTOR. a 


“[sstzucrions FOR THE LAYING AND JOINTING 

UNDERGROUND ELECTRIC CABLES.” — Pro- 
tai Hhstrated — from the French of Dr. Francois 
lend Co., 26, Norfolk Street, 


188, LONDON WALL WOOD STREET, E E.O. 


plant,’ 


CHEAP PREPAID ADYERTISENENTS 
Relating to Situations Vacant, Situations Wanted, Businesses 
any kind Wanted, or for Sale or Eachange. 


Three Lines and Under (36 words) ...  .… 28. 6d. 
For Every Additional Line (8 words) ...  : … Os. 6d. 
Three consecutive Insertions for the Price for Two. 


Advertisements, t tor 


LECTRICAL ENGINEER of considerable 
desires 


—Address CHARLES J. ADDINGTON, 


2,591, Execrrican office, 22, Paternoster Row, E.C. osu: 


GENTLEMAN desires a situation in an 


College. Can produce first-class ref For further parti- 
erences.— 
culars address “‘ L. B.,” Exrzcrnicat Rzvizw. 2578 
OUNG PRACTICAL ELECTRICIAN (21), desires en 
ence in electzical work; 

thoroughly 
an rienced in all sorte à testing ; Ist class honours in * « Electric 
Lighting and Transmission of Power.” Would go abroad.—Ad- 
dress No. 2,579, Ezxcrrica Review. 


ecessary to 
—Address, “ ELscreicrAN,” 70, Cold Lane, London, 8.E.2¢97 


ANTED, a TRAVELLER, for the eale of 
take orders for “oo ligh 


held a similar tate experience, 


Bridge Electrical Works, Halifax. 
WINDER wanted, 


references indispensa 
+ Review office. 


Practical electri —The 
electricians, 


first-class men need 
; state wages.— 2,611, 


251) 

undersigned have several clients, 
desirous of established manu- 

concerns that will bear strict investigation. 

Capital £1,000 to £10,000. Varie Krex, Prick AND 

Gouttr, 52, Queen Victoria Street, E 2598 


R SALE, AS A GOING CONCERN, IN LONDON.— 
Complete Works fitted up with all the requisites for the 
manufacture of CARBONS for electric other 


Price & Goutrr, 52, Queen London, E 


— À WATER PRIMARY BATTERY COMPANY, 26, rod 
Inn Road, W.C. Ten fully paid £5 shares and two 
eB, bearing interest at 7 per cent. To be sold for £70.— 


Apply to Messrs. TEMPANY, OxXLEY AND Bawn, 25, 


, W.C. 220) 
OWER-BELL  TELEPHONES.—Several sets for 


of 

Ware Second-hand Dynamo, slow 

50 volts, 75 to 100 am —Particulars to F. 
Howanp, 36, Cleveland Street, » W. 


O BE SOLD BY PRIVATE CONTRACT, the plant 
an electric firm, consisting of dynamos, cable, 
Gohvumiaha, Swan, Brush ‘and arc lamps, &c., 


opportunity for e wishing to commence the electric 
CAL REVIEW , 22, 
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VULCANITE 
HARBURG NA eRURREE | PANY. 
| 
ine | 
LONDON, 2.0. A 
Electrical Engineering at Ci Guilds Finsbu 
LECTRICIAN desires an engagement. Understands dynamos, | 
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ons. Must have | 
, &c., in strict 
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including 7/16’ and 
u 8, 8 
> three shunt wound machines 


WE best 8 cwt. of new cotton-covered wire, made 
Glover & Co. including Ko 16, 18, 20 and 26, 1s. 2d. | 
1s. 6d. J . GILLETT. 9877 


Fi" aunber REVIEW, Vol. III. (1875) wanted, bound or 
in numbers. Full price offered.—No. 3,606, ELECTRICAL 
office, 22; Paternoster Row, London. ’ 3008 


BOOTE, CO., 


Civil and SGilectrical Guginerrs, 
5, QUEEN sT., MELBOURNE. 


addressed, care of 
Antony & Sons, 15, Bishopsgate Street Within, E.C. 


OMNEIELUx, 


THE NEW NON-CORROGIVE SOLDERING FLUID. 


Sole Maker—J. W. KING, 48, St. John’s 8q., Clerkenwell, London, EC. 


THOMAS BARRACLOUGH & co., 
Makers of all the most Improved Machinery , 

Strand Covering, Lopping, Taping, » Gey 
STRANDING AND MAKING CA. BBTs ES OF EVERY SIZE AND DESCRIPTION. 
Globe Works, Rochdale rent. Manchester. 1980 


Electric Wire and. 


Books. 


Massns, CROSBY LOCKWOOD AND SON'S List, 


LECTRIC LIGHT: Its Production Ww 
URQUHART, CE, Edited by F. C. BB. MSE 


LECTRO-DEPOSITION : A Practical Treatise on the Elec. 
Gold, 0 ickel | other Metals and 


TEE STUDENT'S , TEXT-BOOK OF 
HENRY M. NOAD, 


Fr 
THE WORK’S MANAGER’S HANDBOOK OF MODEEN 


HUFION, CE Third Waltion, With Additions, 


By the same Author. 
[B PRACTICAL | ENGINEER’S HANDBOOK : A Treatise 
m, Addition: Medium svo. N pages, 


(TABLES, MEMORANDA, AND CALCULATED 
FRANCIS SMITH, Yourth Edition, revised and enlarged, 200 pp. W 
New Catalogue on application. 2567 


| Messrs. Crosby Lockwood & Son, 7, Stationers’ Hal Court, Lande, LC. 


JUQT PUBLISHED. v0. CLOTH: 
DYNAMO-ELECTRIC MAGHINERY 
A Text Book for Students of Electro-Tech . 

By SILYANUS P. THOMPSON, B.A, D.Sc, 
Third Edition, Revised and Mnilarged. 


London: E. AND F. N. SPON, 125, STRAND. ay 


GENT & CO., 


FARADAY WORKS, LEICESTER, 
ELECTRIC LIGHT ENGINEERS, 


Manufacturers, Wholesale and for Export, of 
EVERY DESORIPTION OF ELECTRICAL APPARATUS. 
WHOLESALE AGENTS FOR 


GASSNER'S DRY CELL. 


ALSO MAKERS OF 
MEDICAL BATTERIES 
With special form of Dry Cell. 


WATOHMAN'S CLOCKS. 


TELEPHONES. 
GENT & co 8 PATENT INSULATED ns. 


CAUTION. 


BEFORE PURCHASING À DYNAMO 


=”. Ex. ROYOE CO., 
BLAKE STREET, HULME, 


MANCHESTER, 


Just Published. Cloth, 2s. Post Free, 2e. 2d. 


ELECTRICAL 


ALTERNATING CURRENTS 
TRANSFORMERS. 
RANKIN KENNEDY. 


Send for a List of Prices and references to London: EH ALABASTER, GATEHOUSE & C0, 


224 PATHRINOSTHR ROW. 


CHINA SWITCHES. 
REGISTERED. 


Well 


CHINA SWITCHES, 


MOVABLE PIN. 


Ceiling Roses, Lampholders. 


ALL ELECTRICAL FITTINGS FOR CONTRACTORS. 


FANCY GLASS SHADES, 


Special Colours and Designs. 


REFLECTORS, AND BOWLS. 


Albert Works, 


FOWLER, LANCASTER & C0. 


ELECTRICAL ENGINEERS 
MANUFACTURERS OF ALL FITTINGS FOR ELECTRICAL CONTRACTORS, 


AND 


BIRMINGHAM. 


SAMPLES ON APPROVAL. 


Price List ON APPLICATION. 


DISTRIBUTION 


| 
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T Tademaly and pedigree died." Esperia. | x 
Esvisw, 22, » 2875 
| | 
Brus and other makers.—Full 
Red Lion Square, Holborn, W.C. , 9576 |- 
Mr. L. Exutson is now in London to negociate for the purchase 
of Execrerc Tramway PLanr for several com in 
= . | 
+ Pixs... 
| ) 
CHINA FUSES. | 
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15 H.P. 220 Volts. 


This cut illustrates one of two Elevators at the Union Stove Works, 70, Beckman Street, New York 


City, operated by Sprague Motors. it is doing very heavy work in lifting en 
Is the general method of attaching to 


This cut shows one of the hoisting cranes now in use in the baildiag of the new State Capitol at Topeka, 
Kansas, - Stones of eight tons weight are easily handted rt ee to any height required, — 


SPRAGUE ELECTRIC RAILWAY & MOTOR COMPANY, 


General Office: 16 & 18, Broad Street, N.Y., U.S.A. 
. Factory: 510, 512, 514 & 516 W. 30th St. New York, & Schenectady, N.Y. 
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| | à 


(Also three shunt wound dynamo machines by the 


Wan new cotton-covered wire to 
| 16, 18, 20 and 24, Is. 2d. 


1s. 6d. 
“it ‘number REVIEW, Vol. III. wanted, bound ot or 
in numbers. Full offered.—_No. 3,606, ELscTricaL 

22, London. ’ 32006 
BOOTH, EL LEON & 
Civil and Glectrical Gnginesrs, 
5, ST., MELBOURNE. 


Mr. L. ELcson is now in London to negociate for the purchase 
of Ezxcrric Tramway PLawr for several 
Australia. Letters intended for him should be addressed, care 

Antony Gisss & Sons, 15, Bishopegate Street Within, E.C. a6, 


THE NEW NON-CORROSIVE SOLDERING FLUID. 


Sole W. KING, 18, St. John’s Sq., Clerkenwell, London, E.C. 


THOMAS BARRACLOUGH & CO. Ltd. 
Electric Wire and 
STRANDING AND MAKING OABIES OF EVERY SIZE AND DESCRIPTION. 

Globo Werks, Rochdale Read, Manchester. 


GENT & CO. 


FARADAY .WORKS, LEICESTER, | 


ELECTRIC LIGHT ENGINEERS, 


Manufacturers, Wholesale and for Export, of 


EVERY DESORIPTION OF ELECTRICAL APPARATUS 
| WHOLESALE AGENTS FOR 


GASSNER'S DRY CELL. 


ALSO MAKERS OF . 
BATTERIES 
With special form of Dry Cell. 


WATCH MAN’S CLOCKS. 


TELEPFHONES. 
GENT & CO'S PATENT INSULATED CELL. 


BEFORE PURCHASING A DYNAMO 
Send for a List of Prices and references to 
F. H. ROYOE & CO. 
BLAKE STREET, HULME, MANCHESTER. 4, 


22 | JE LECTRO- DEPOSITION : A 


Messrs. CROSBY LOCKWOOD AND SON'S LIST. 


ELECTRIC LIGHT: Its Production and Use. By J. 1. Xe 
Site CE, Edited by F.C. WEBB, Second Edition, revises, 


on the Elec. 


of Gold, 8 Copper. other Metals 
Second Edition. revised and corrected. With 


Crown &vo, 19s. 

[THE WORK’S MANAGER’S HANDBOOK OF MODERN 


HUTTON, CE ‘Third Malton, revised, with Additions. 


Dy the same Author. 


[B PRACTICAL ENGIN EER’S HANDBOOK : A stoner. Set 


cloth. 


TABLES, MEMORANDA, AND CALCULATED 


DYNAMO-ELECTRIC “WAGHINERY 


A Text Book for Students of Electro-Techuology 

By SILYANUS P. THOMPSON, B.A., D.Sc., 
Third Edition, Revised and mnlarged. 

London : E. AND F. N. SPON, 125, STRAND. sy 


DISTRIBUTION 


TRANSFORMERS. 
RANKIN KENNEDY. 


London: H. ALABASTER, GATEHOUSE & C0, 


22. PATHRNOSTHR ROW. 


CHINA SWITOHES. 
REGISTERED. 


CHINA SWITCHES, 


Wall Connectors, Fuses, Ceiling Roses, Lampholders. 


CHINA WALL CONNECTOR , 


ALL ELECTRICAL FITTINGS FOR CONTRACTORS, 


FANCY GLASS SHADES, REFLECTORS, AND BOWLS. 
Special Colours and Designs. 


Albert Works, 


ELECTRICAL ENGINEERS 


AND 


MANUFACTURERS OF ALL FITTINGS FOR ELECTRICAL CONTRACTORS, 


BIRMINGHAM. 


SAMPLES on APPROVAL. PRICE List ON APPLICATION. 
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T Indemnity pdigre fired —" J. | | 
Rsvisw, 23, » B.C. 2875 
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| New Catalogue on application. 2367 
“Just Published. loth, 2s. Post Free, 2s. 2d. 
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15 H.P. 220 Volts. 


This cut illustrates one of two Elevators at the Union Stove Works, 70, Beekman Street, New York 


City, operated by Sprague Motors. It is lifting farnaces, ranges, stoves, 


‘This cut shows one of the hoisting cranes now in use in the baildiag of the new State Capitol at Topeka, 
Kansas, - Stones of eight tons weight are easily Dons à and lifted to any height required. 


SPRAGUE ELECTRIC RAILWAY à MOTOR COMPANY, 


General Office: 16 & 18, Broad Street, N Y., U.S.A. . 
_ Factory: 510, 512, 514 & 516 W. 30th St. New York, & Schenectady, N.Y. 
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GATESHEAD-ON-Ty mE. 
F4 MANUFACTURERS OF 


ELECTRIC LIGHTING PLANT 


ALI, 


Our System has 
been Fitted to the 
‘most recent 
WAR SHIPS 
of the following 1 
GOVERNMENTS, 


. 
e 


Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the | SPECIAL PLANT FOR 
FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded 


[THE ONLY GOLD MEDAL sum n ns | 


THROUGH THE | 
ELECTRIC ‘LIGHTING MACHINERY. | 
Adres —" Gateshead. ‘HIGHT. | 


SOLE init = THE WHOLE OF THE. | 
“ ov sun | 
SUNBEAM NEWCASTLE 


3 


Was Lighted with 


SUNBEAM | 
LAMPS, 


2 li | 


| | 
| | | HIGHEST AWARD. | 
| | Mon 


| 

pi | 
| 

| | of the leading 
| 
| Passenger and Trading 
lines have been 
= fitted. 
viz, | PATENT TURBO-ELECTRIC GENERATOR—COYHANO AND ENGINE COMBINED. | 
ENGLAND, 
ITALY. 
CHILI, | | | 
_ SPAIN, 
AUSTRIA, 
CHINA, 
JAPAN, 
U.S. AMERICA 
= : | 
LAMPS. 
| 
|] PRICES AND PARTIOULARS À, À 
| ON APPLICATION. Ps < 
Telegraphic Address: 
“SUNBEAM, GATESHEAD." 

| _ = 

: 

| 


| Glectric Light “Fittings 


if IRON, BRASS AND COPPER, &c. 
DESIGHERS AND MANUPACTORERS OF EVENT DESCRIPTION OF WROUGHT IRON WORK 


SHOW ROOMS: 


a 5 9, Duke Street Mansions, Grosvenor Sq., W 
DESIGNS AND ESTIMATES FREE. .. 


PARIS ELECTRICAL EXHIBITION, 1881, GOLD MEDAL AWARDED. 


GUILLEAUME, 


CARLSWERK, MÜLHEIM-ON-RHINE GERMANY, 


MANUFACTURERS oF ELECTRICAL CONDUCTORS. 


LEAD-COVERED CABLES, for Electric Light- 

ing, |. aoe Power, for Telephony 
CABLES FOR BLASTING PURPOSES. 
DYNAMO MACHINE WIRES. 


IRON and STEEL WIRE of every description | 
and for all p 


COVERED WIRES, for Telephones and Electric | 
PERCHA and INDIA RUBBER CORES. 


HONE CABLES Wee ROPES, for. Mining Transmission, 
TORPEDO and FIELD TELEGRAPH CABLES. _ FENCING WIRE, STRAND, &c., &c. 


‘CONTRACTORS TO NEARLY ALL THE GOVERNMENTS IN THE WORLD. | 


| Sole Agents : W. F. DENNIS & Oo. 11, Billiter Street, London E.C. | 
AND 28, STRAND STREET, LIVERPOOL. ’ | 


STORES: MILLWALL DOCES LONDON 1948 


ke, for Electrical Purposes. 
MANUFACTURED BY 
‘THE NORTH BRITISH RUBBER CO., LIMITED, 
_ Edinburgh; London, 87, Moorgate St.; Menohester, 6, Charlotte 8t. ; 
| Liverpool, Cereal, Court ; sue, 106, Buchanan St. nn 


THE GULOHER ! ELECTRIC LIGHT & POWER COMPANY, | 


_ BATTERSEA FOUNDRY, S.W. 


GÜLOHER DYNAMOS. | 


IMPORTANT REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM ? TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


.__ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


ARC LAME s 
| Complete with Globe and Pitings, or in strong Factory Lanterns, 1,000 CLP, £10; 2,000 C.P., 210 40s. ; 3,000 C.P., £18 10s, 


DYNAMOS TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING WETALS, TRANSMISSION OF POWER, &c. | 
Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. | 


ou Particulars may be obtained from the Company’s Representatives and ts :—Mesers. W. Mewzizs & Co., 50, Side, Newcastle ; 
F. B. Weicu & Co., Market St., Manchester ; Messrs. W. Lasrzs & Co., 11, West Regent St., Glasgow ; Mr. C. G. Movxrarm, Eagle 
Messra’ i ; Mr. Lewis N. WILLIAMS, Aberdare; Mr. W. Suanwow, London ; Mr. Wixsaunser, 20, South St., H ; 
Miizs Bros. & Co., Christchurch, N New Zealand ; or direct by application to the agze, Battersea Foundry, London, 8.W. 34 
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TELEGRAPHIC JOURNAL AND ELECTRICAL 


ELECTRIC 


AFFARATUS. 
ARC LAMPS AND DYNAMOS. © 
‘PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT, | 


79, COLEMAN STREET, LONDON, EC. 


CHICAGO, NEW YORK AND ANTWERP. a 
LIMITED, 11 


Undertake al kinds of Electric Lighting 
plants or Central Stations), Ship Lighting, Electric : 
Smelting and Depositing, Electric Traction and 
Transmission of Power; and being large manufac: 
turers of machinery for electrical uses can supply 
every requisite at short notice. - Estimates free. 
Reports made. Particulars of leading installations 
and Lists sent free by post. Work carried out in 
any part of the wore.” | 


CROMPTON & co. LIMITED, 


MANSION HOUSE E.C.; AND ARC WORKS, CHELMSFORD, 


PATENT ELECTRIC 


W. BLENHEIM & CO. 
EGHAM. Simple, oficient, and suitable for 
TESTIMONIALS, 
Surrey County Asylum, Brookwood, W: 


W. Blenheim & Co. 


BARTON, 
Medical Superint 


uire 

Dear We believe that 
_ — À 4, your system of Tele 
We Dave no objection te give à recom: 


| 
| 
\ 
Er 
| 
| 
| 
Fi Mess = stant use for, I believe, more than a : 
in 
| thelr success and eficiency, They are very distinct, do uot get change by the uited Telephone Company: DE SALI. 
out of order, and are not ours J. 
| institutions. . Yours truly, Sirs,—Having à 
. Blenheim under their fon 
much in favour. The voice 
87, Highgate Road, N.W. 
Messrs. Blenheim & Co. August 
| 
| & instrumes WARN @ WATH = 


| sPECIAL TERMS FOR QUANTITIES. 


j 


De 


ELECTRIC 


| APHARATUS. 
Highest Award, American —" 1887. 


HOUSES, | 
FITTED THROUGHOUT. 


No. 3 in operation. 


~ PORTABLE 


ELECTRIC GAS 


Home, the Office, the Workshop, the Ware- 
the Mill, the Factory, &c. 


«BAPE, SIMPLE, EFFICIENT, DURABLE.” 
Price, in Box, Each 10s. 6d. 


The “SM.” RATCHET AUTOMATIC BURNER, br 
Houses, Banks, Shops, Offices, &c. Gas turned 


Operated by pulling a chain. 
The “No. 13” THUMBCOCK BURNER. 


| on in the ordinary way. 
Mo.16 VIBRATING BURNER, 


PRICE LISTS ON APPLICATION. 


ELECTRIC NIGHT LIGHT SETS, & 
DOMESTIC ELECTRICAL SUPPLIES, 


Profusely Illustrated, 110 Pages, Post Free, 1s. 


ELECTRIC SUPPLY CO. .OF GREAT BRITAIN, LIMITED, 


11, ne VICTORIA STREET, LONDON, EC. 
DISTRICT AGENTS WANTED. 


REID BROTHERS, 


12. WHARE ROAD. CITY ROAD... LONDON. 


TELEGRAPH . ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down UnderGround Wires, both for 
| TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE'S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. _ 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HRAD LINES, 


WAIUFAGTURERS OF SUBMARINE OE, WE, PLE, FER | 


101, Leadenhall Street, LONDON. Works: ERITH, KENT. BRUSSELS; 41, Rue des Champs Elysées, 
Telegrams: “CALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
| SPECIALITY--Underground Electric Light Mains. 


MAKERS OF OALLENDER-WEBBER OABLE OASES. 


BITITE WIRES AND CABLES 
| For all descriptions of Electrical Work, U d, Aerial, House and Ship Wires, Braided, : 


CONTRACTORS FOR WIRING BUIL as fee FOR THE ELEOTRIO LIGHT. 


ALTHE CALLENDER INSULATING & WATERPROOFING CO, 


ORE 45, Broadway. BOSTON. Works: NEWARE,NJ. PHILADELPHIA. 


The “No. 8” PENDANT BURNER, for general use. 


Gas instantly lighted when turned — 


| 
DA À 4 | 
> 
\ ~ | 
| THE 
4 | 
4 
on, lighted, and extinguished at any distance. 
*2 
| NN at any distance, 
| à the supply tap 
3 being close to the 
| 
> 
L$ 
tae’ THE WOODHOUSE & RAW 
hy No. 16 in operation. Pe | | 
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IT | 
| 
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TELEGRAMS: 


IMPROVEMENTS IN ACCUMULATORS 


Ensuring a longer life, and requiring less attention. The paste is NS a 
securely held in its place by the new type grid, as shown in the À NT 

| sketch. Hard oxides, and freedom from “ blistering.” Manufactured 
. under the patents of Elwell-Parker, Moseley, Sir D. Salomons, 
Barber-Starkey, Drake and Gorham; ‘also by licence under all the 
patents held by the Electrical Power Storage Company. 


“ACCUMULATORS FOR CENTRAL STATION LIGHTING, [ae 
SHIP AND TRAIN LIGHTING, ac. 

LONDON REPRESENTATIVES 


DRAKE & GORHAM, 2, PRINCES MANSIONS, VICTORIA ST. sw. 


APPARATUS POR USE TRI OR EXPERIMENTING THR OP CHENISTAT, ELECTRICITY, RAGHU 
AGOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &. 

IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, de. 

BLBOTRIC BHLIS AND 


_ Apparates for Selence Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. | 

_ ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS 
Price List of Chemical Apparatus with 650 [lustratons, post free eight stampe. ae 

TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


J. ORME & Co. (lil tnt Ge), 65, Barbican, London, 
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* ALLIANCE WORKS, WEST DRAYTON, LONDON. 


BO. 
Made by special ts me 
THE STATTER PATENT CONSTANT CURRENT DYNANO coment than des 


L A TOMATTI N S and 


BD INDIA-RUBBER V 


ADMIRALTY P2TTERN ELECTRIC LIGHT À 


THE BABCOCK & WILCOX CO. 


PATENT 


STEAM BOILER. 


; Specially adapted and generally used for: 


RIC LIGHTING PURPOSES, 


Durbility; but principally their 
er di 


of 


Works s:-KILBOWIE, near GLASGOW. 


Head Office for Europe —107, HOPE STREET, GLASGOW. 


London Office :—114, NEWGATE STREET, B.C. | Paris Office:—20, BOULEVARD VOLTAIRE. [y 
Manchester Offce:—8, VICTORIA BUILDINGS. Colonial +4, SPRING ST., SYDNEY, N.S.W. 


ROBEY 


ELECTRIC LIGHT ENGINES. 


PATENT AUTOMATIC EXPANSION GEAR, 
COPY OF TESTIMONIAL. 


/ nn AR Be tive Council desire to their high appreciation of the perfectly satisfactory way all the 
Es tiemen,— ecutive one hig y 
ni whole of the power .P.—lent b this Exhibition have done their work. 
led the the Motive Power - the ‘Machine Motion Electric Lighting Plant, and 
every day throughout the six months the Exhib tion without a or mishap. 
affords me ks of Council for the services you 
have rendered to I remain, yours faithfully, . 
(Signed) RAVENSWORTH, President. 
@ es 
Highest Awards 


AT ALL RECENT EXHIBITIONS, 


N.B.—Illustrated Catalogue and Price List a 
Post Free on to 


~ 


| "Tu | TELESRAPEN MIIRHAL AMD 
| 
} 
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| 
| 
| | 
| 1» | | | 
_ 
MON-GPEED ENGINE (BOTH VERTICAL AND HORIZONTAL) | 
HORIZONTAL Compt 
= 
. Newcastle-on-Tyne Royal Mining, Engineering and Industrial Exhibition, “ | 
| 
a À nes 
i À | |: 
| 
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ARE MANUFACTURED SOLELY BY THE 


Who own all the Patents under which Efficient and Economical Btorege Battorios can be mate, | 


| 


in existence. 


Nearly seven years’ experience in manufacturing on a 
large scale has resulted in the production of an 
article which is absolutely reliable. 


THE E .P.S. COMPANY is now supplying BATTERIES of the Patent 1888 TYPE 


ONLY. This type is admitted to be both mechanically and electrically the most perfect. 
Internal short-circuiting in these cells is impossible. The efficiency is considerably 
increased. They give no trouble from falling pellets of active material. Plates suspended 


clear of bottom of cell. The oxides are free to expand and contract without mers | | 


| buckling the grid. 
BATTERIES FOR SHIP. LIGHTING. 


BATTERIES SPECIALLY CONSTRUCTED TO REQUIRE INFREQUENT ATTENTION. + 


Special Construction of 1888 Type for Central Station purposes on all systems using Direct Current. 


TRACTION AND MOTIVE POWER CELLS 


FOR HIGH RATES OF DISCHARGE AND MINIMUM OF WEIGHT. 


MANUFACTURERS OF PATENT AUTOMATIC APPARATUS FOR THE BPS. SYSTEM OF PUBLIC SUPPLY OF ELECTRICITY. 7 


SECOND EDITION TRADE CATALOGUE NOW READY. a4 


CONTRACTORS FOR CENTRAL STATION LIGHTING.) 


For Catalogues and Copie of Testimonials (Free), apply to the 


4, GREAT WINCHESTER STREET, LONDON, E.C. 


TELEGRAMS :— 


LONDON ‘ESTABLISHED 1882. 


ACCUMULATORS 


Sel 8 \/ TET | | 
| 
| | | 
sity of 
Bech 
44 
MOST EFFICIENT 
an MOST DURABLE 
Paris, 1887, gp 
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‘SAMUEL ELLIOTT, ae Moulding Mills, New ary 


Goud MEDAL, LONDON, 188, 


Manufacturer of all kinds of Wood for Electric W Cables in Fellow Denk, Pitch ine, 
Every length of Cover stamped with Mark. SPRCIALITE :— x AND QU 


co. 


Case, Comte or quadruple plates. Acknowledged te be the best finished - 


| 166. and driving a No.8 BRUSH 


Gech results, 
FREDERIC NELL, 16, Mark Lane, LONDON. E.C. 


J - ai. ce. 
and Glectricians, 


__ 19, GREAT GEORGE STREET, WESTMINSTER, 8.W.,. 
| SPECIAL AGENTS : FOR EDISON AND, SWAN LAMPS, 


SPECIAL TERMS 
MANUFACTURERS OF ELECTROLIERS, BRACKET IND ALL DESCRIPTIONS OF ELECTRIC LIGHT FITTINGS. 


MARSHALL, SONS Co. Lro, 


_ BRITANNIA IRON WORES, GAIN SBOROUGH. | 
Tandon Oftces, Show Rooms and Stores BUILDINGS, 79, FARRINGDON ,BOaD, 
10,200 


RQ 19 to 96 H.P 
Coupled to 10 


Mew Cntalogues, with Reduoed Price, fre on 


— 


# 


| 
' Hleotrio Bells and Indicators, Automatic Gas Ligh Burners, Deprez-D’Arsonval and other 
special pattern. Lightning Conductors supplied and erected, and thorough efficiency guaranteed. 
3 NEW PRICE LIST, POST FREB, 44. Telegraphic Address: “KINGHAM BRISTOL” 1188 | 
THE VICTOR TURBINE pete | | 
| On « Horisontal Shaft, and giving out 
Water Wheels (wind. ue : qu over 500 dre driving 
diameter, and has produced the best | isin. .. 1908 .. sir .. ones d | THE LARGEST DYNAMO IN THE 
seults on record, as shown, in the WORLD for Messss. the Cowies 
following tests at Holyoke Testing \ Sin: 185 ‘lo Smelting. Company, Lockport, 
TT OPORTIONATELY HIGH BEFFICIEI T PART-GATE. . N.Y., and Two 12-inch giving ot : 
DYNAMO, for the Aspen Zleoctric 
| Company, Aspen, Col. 2065 
| | 
| 
| 
| 
VAN Lis | 8 | 
= 1 | | 
| | 
|: ~ @ 
| «a IN 4) — | 
Portable and Semi-Portable win ” Underneath | | 
GOEL 8. & 00. KEEP A LARGE STOOK OF NOINES Se. OF ALL SIZES AT THEIR LONDON DEPOT FOR IMMEDIATE DELIVERY OR 
INSPECTION INVITED.. | 
| » | 
for Ship Light- 


REG TERED. . : 
ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bosrings. ca a. 


ABBESTOLINE is the cheapest Lubricant. 

ASBESTOLINE is the Cleanest Lubricant. - 

 ASBESTOLINE is favoured by Insurance Companies. 

ASBESTOLINE is the most Inodorous Lubricant. | = Tiny = 
Œ : 


ASBESTOLINE is the safest Lubricant from Ignition. 

ASB LINE has beaten all other Lubricants in trials. | : 
ASB LINE is applicable in and out-doors in every climate. = “yw é 
 ASBESTOLINE requires no special application. BELL'S ASBE 


.‘ ASBESTOLINE, to meet all circumstances, 
ASBESTOLIN is specially adapted to ordinary Land |  Y e temperature is high. 
ten ati » in and out-door, in this country. 
little is for S 
have Labricant stiffer than A. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 


is made in four ASBESTOLINE, C is for use in 
It is also invalu 


supplied i in Kegs, 28, 66, or 112 Ibs. Price 2s. 3d. per Ib. Kogs Free 


TERMS FOR LARGE QUAN TITIES. 


IMPORTANT To EXPORT MEROHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighjag 8 Ihe, 
consequently the saving in freight is very considerable. ‘Liberal Terms are conceded to Export ‘Merchants. 


Below will be found illustrations of the mode of fixing Lubricators for Asbestoline to bearings. Fall pavtculars of th rac 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY 


,IS8 SPECIALLY INVITED TO THE FOLLOWING .REPORT. 


Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE me abd tt aie, a, fr eal, 
-subjelned Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 


The Laboratory, de ee » London, . meters, and that consequently no friction obtafnable in the ordi- 


1888. nary run of machinery is capable of developing 
I have subjected a sample of Bell’s Asbestoline taken from the wees See S be 
stores of Messrs. J. Bell and Son, in Southwark Street, to a number ’s Asbestoline is as absolutely safe a Juiricant 28 Oe 
of tests, in order to ascertain whether its use in Mills or Factories desited or obtainable. In the case of fire bre: uring ov capable any 
ue dr Dour contribute to the danger from fre. | cause it does not assist the conflagration, and it is quit incapable 
bestoline ignites only with the greatest | of leading to spontancous combustion, either by itself of 
aitaculty Booey 4. ht into contact with flame; that wood and | contact with inflammable material. 


combustible soaked ‘dashing point From the ds its use is of 
ter difficulty than ven dog à tis so. ectly clean an 
it lies beyond Thermo: | OTTO  HEBNEB, 


BELL ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRIGED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON /UPPLICATION. 
Depots:— MANCHESTER: Victoria Buildings, Deansgate. LIVERPOOL : 2, Strand Street, James Siredt. 


CONSISTENCY OF ASBESTOLINE. 


° 
. 
L 
AU hegh are Vikelled as above. 
* | Hi 
be Orn: be NORME 
for use on calenders, paper | 
mes is advan wed ! 

the 
in the numerous cases of special difficulty in which the best oils are ineffectual. ased with marked success in Steel and Iron Works, Collieries, Cotton and Weol Mis, bir 
and other Textile Manufactories. In Corn Mills it hes proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up to 5,000 revolutions 
per minute, ite werk has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the suécess i\. 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system ef lubrication 
has not received due consideration. Engineering firms of the highest standing have a to it their powerful testimony and support, Se” nc 

ra 
Int 
| 
= | | 
— | NS 
Lubricator in diffe Position 
| | 
| 
| 
i ; 
| 
| 
| ‘ 
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Bexns 27 


Under this registered title are included the inventions of Mr. Field, and experience has proved them to be 


the HOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS ever made. They constitute such a com: 


bination of Asbestos and India-rnubber as secures the maximum of elasticity and heat resistance, and they are, 
therefore, UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quad- 


raple Expansion Engines of the latest type. The Packings are composed of hems... “ysiarded 


om ORDERING STATE WHETHER SQUARE OR ROUND REQUIRED, 
either Section, 5s. 6s. 6d. 


obtained from this house, is re- requisite 

| Cognised as the most efficient and adapt itself 

economical jointing material in which . it J and 
we. It is composed of a specially allow the expansion and contrac- 
prepared India-rubber Compound, tion to be fully taken up. The 


protected by a covering of Vulcanised 
Asbestos Sheeting, as shown above, 


and as it is the only jointing 
material which adequately combines 
permanent elasticity with heat 
resistance, the advantage it 
possceses will at once be seen. 


Price 6s. per Ib. in Sheets. Rings made up to Template Os. per Ib 


Made from 1-Ply for Oylinder and Faced Jointa to any thickness for Uneven 


118, SOUTHWARK ST. LONDON, SE. 


ILLUSTRATED PRICED CATALOQUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. 2233 
CARDIFP: 46, James St, Buts Docks, BIRMINGHAM: 1, John Bright St. HULL: Humber Dock Basin. GLASGOW: $0, Robertson St 


and so prolongs its elasticity. For 
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| | | 
° 
DAGCER PACKING | | 
‘ | 
— 7 r No. 16,408. | ¥ 
| 
| | | 
| | 
| } 
‘ta Every 10 feet has Label as above, and bears our Trade Mark. D: & 
J | | 
| x 
: The centre from which the . 
| Manhole, Mudhole, Steam Pipe, 
“A Patent No. 640, AN equalled, and if applied as directed 
| C 1884. = a ring can be used many times over. 
s 


24, CHARLES STREET, HATTON GAR 


TIM 


Geren. am anf acturers & Metal Perchar 


HAYE REMOVED FROM 


| 14 » a 


ret » 


, BOWLING GREEN LANE, FARRINGDON ROAD, LONDON, EC, 


té 


. ; ° : 

‘ 
CE 

3 
ad 


£ 


Straight Drawn, Brass, Iron, and Steel, Round, Hexagon and Flat ; all Sizes kept in Stock. 
Estimates for Screws and Turned Parts on-Receipt of Patterns. Considerable Reduction for Large 


. 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 
66 ; 
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4 i in an (an Electrolytic Liquid 1 
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MEN AND CHEAP PATENT LAN. 
PATENT OFFICE. 


166, FLEET STREET. 


ore tee. Fall Patent (4 years 


| PROENTE FIRE OFFICE 
| (S8TABLISHED 1108.) 

M CHIEF OFFICE:—19, LOMBARD STREET, EC. 
WEST END OFFICE :—7, CHARING CROSS, 8.W. 


ELECTRIC LIGHTING.—18th Edition of the PHŒNIX 


| FIRE OFFICE RULES ane 


JMPORTE 


CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


GARDNER, 


WIGGINS & SONS, |! 10, : Tower Hill, LONDON, E 
of Mica Honds for Philosophical and and ALL purporen. 


RICHARD JOHNSON & NEPHEW, 
MAWOHBDSTBE. 


TELEGRAPH AND TELEPHONE LINE WIRE. 


8. GREAT WINCHESTER ER STREET E.0. wa 


HEDGHS PATENT _ 


| AND MICA 


GREAT REDUCTION PRICES. 


1 to 6 Amperes at 1s. per Dosen, Mott, im Gross Packets. 
Quotations from the Sole Makers :— 


| 


Offices :—7, CARTERET STREET, WESTMINSTER, SW. - 2001 


| Wim. M. FOXCROFT 


(Successor to the late W. Fooereft, else F. Lucas), 
Telegraph and Telephone Case Manufacturer, 
: 36, PEROIVAL STREET AND 9, SMITH STREET, 


CLERKEN WELL, . LONDON, E.C. 
(Omées-PERCIVAL STREET). | 


Lock and Block, Single Needle, Bell, Sounder, Perforator, 
Photometer, Telephone Cases, Battery Boxes, be. 
MEDALS, LONDON, PARIS, 


ALEDONIA WORKS, 


CA. 


Contractors to Der iajesty’s Government & Bailway Companies | 
 RHEINHD TEHLHPHONEH WIRE. 


PATENT GALVANISED TELE GRAPH. WIRE. 
‘100 Ib. COILS. HIGH CONDUCTIVITY. 
SPECIALITY :—TELEGRAPH WIRE, TO TO ALL SPECIFICATIONS. 


corp 


the Secondary ” ce eee ese eee ose 26e eee eee .. eee 
Electric Dogeart (illustrated) tning (continued) —(Wlustrated) ... 
Meciric Lighting in the Sim tuning Conductors (illustrated) 
iA Bynthetic Study of Dynamo Machines (contin Telephone Companies and the Post Office * 
of Pablished Specifications one eee ee 
:— 
Light Maintenance ooo = 
Penne ca NAY a Galvanic Quackery ooo eco eee 
Supply (Wustrated) The Three-Wire System...  .…. 
Lu 66 
- Mesars. Roszpreon, Baoonan & Oc | 
Pamphlet of Coste Gratis. 
dif Thirty-five Years’ practice with 
ay 
Ù — ax -- -- | À | 
oe e) {4 eve) D | j (e wre } 
me GALVANISED HARD STEEL STRAND for Mech 


iv THE TELEGRAPHIC JOURNAL AND ELE 


INSULATED WIRES, 


- KINDS OF WIRE FOR Lore aha TELEGRAPH INSTRUMENT & ELECTRIC BELL rat 


| | Chandelier Wires, 
cation, Word 


| Cables for Electric 
Flexible Leads, 


ICAL REVIEW SUPPLEMENT. 


BLAKEY, EMMOTT CO., Ln, 


HALIFAX, 


ENGLAND. 


PRICES oF ANY WIRE ON APPLICATION. 


CARBONS. 
THE BARNSLEY CARBON CO, 


Manufacturers of 


PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES | SES 


OF EVERY DESCRIPTION. 


Lonoon Asencr a Srones:—THE GLOBE ELECTRICAL & ENGINEERING 00. | 


THEOBALD’S ROAD, we.” 


GAS POWER WORKS: . 


ESTABLISHED 1830. 


CASTINGS IN BRASS, GUN METAL 


And PHOSPHOR BRONZE. | 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 


MACHINE CASTINGS. 
MANUFACTURERS OF 


Brass, Gun Metal and Phosphor Bronze in ingots, 
BABBITTIS REBT 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 
WOODCOCK STREET, BIRMINGHAM. 


address :—" BRONSE, BIRMINGHAM? 1919 


ELECTRIC > WIRES. 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 


Bells, Telephones, Electric 3 
Lighting, &c. &c. 


14a, Clerkenwell Green, London, B.C. 1 


INDEPENDENT CENTRE "SECONDS STOP WATCH,” 
CANNOT BE MAGNETISED. 


SEE THE ABOVE REPRESENTATION OF ACTUAL DINAMO 


MAY BE HAD WITH GOLD OR SILVER CASES FROM 


ww. | 


33, St. John’s Square, Clerkenwell, 


THE BERNSTEIN BLECTRIC LAMP 00, 


(LIMITED), 
2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


| OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. | 


The lamps of this Company are of low resistance, ané 


eatirely free from the claims of other companies. 7} 


SPIEL'S, PETROLEUM, ENGINE. | 


SOLE MAKERS FOR BNGLAND AND THE COLONIES: 


A. SHIRLAW & CO. BIRMING 


Regularity of Speed MOST REMARKABLE oh 


| 
j | 
| | 
| 
‘y / ° 
84, EAGLE STREET, RED 
HH Wholesale Manufacturer vi every de- 
with improved d , Switch Belly, 
matle Ball Fittings of all descriptions. 2180 
DEALERS IN ALL. KINDS OF OLD METALS. 
A 
| a; 
Dynamo Machines, Electric | | 
| 
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PATENTED. 


This new w and improved form of .— Holder is designed to overcome 
the strain on the Vitrite portion ; the da Gr gr is screwed on the electrolier, 
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icing the bras berel tothe Vitrite Lo à en ous Visite epecialitiea. Still further 
ements are in hand which Ito cheepen our Vi : 


OR SALE BY ALL ENGINEERS AND SUPPLY COMPARIES. 
Manufactured only by 


© ‘THE VITRITE WORKS, 


. (LOW TEAMS), GATESHEAD. 


fer LONDON, 
ELECTRIC MOTORS 
at the Telephone No. 7585. 
International | 
Full Particulars : 
Inventions 
Exhibition, Price Lists 
London, 1885. on — 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N.W. 


Mies or Locomotives, Lanne, Lite, Cana, round to any tension, fo | 


PUMPING, MINES, 
HAULING  COLLIERIES 
andWINDING and IRONWORKS. 


| Bpocial attention in fitting up Factories with Electric Sie, and quotations given for Electrical 
Transmission of Power for all Industrial purposes. 


MACEIN MS MADE Fo SPHOIALLYT SLOW SPHED. 


W. T. HENLEYS TELEGRAPH WORKS | 


COMPANY, LIMITED 
Offices :—27, Line Gennes E.C. 


TELEPHONE No. 1,73. WORKS :—NORTH WOOLWICH. 


Manufacturers of 
SUBMARINE CABLES, 


| 
| or pipe, bearing all tk œht ¢ mp and shade, which canno LE | 
” | 
HIGHEST AWARD Telegrams : 
| ELBOFRIO LIGE | TALEPHONE. 
| | 
see 
| TELEPHONE CABLES 
UYNAMO WIRE, | 
| LRO Silk Covered Wire, | 
| ~G0 FLEXIBLE CORDS, 
|| ELECTRIC LIGHT CABLES. IDO. » 
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VOLTS. 


Ce. 
WALSALL 


Divided to 8 volts in tenths. 
Divided to 4 volts in tenths. 


SPECIAL "VOLTMETER 


No Permanent Magnets. 42s. Solid 
Mr. w. EH. PREECE writes 
librat 
batter to Ko Wecondary Battery" Installation should should be 
a ves to reny 0 8 
without one. It supplier a real want.—Yours very truly, (signed) W.H.P 


THE WALSALL” HOLDER. 


No brittle parts. Is wired from the Front. 


‘ay 


7 ala, 
4, 


* 
* 


WALS 


| | 
| 
| — | 
iH t > 
“ Walsall Switch ” (16s.) attached À DE | 8 
to Holder. | 
| ©. (al | | 
ER : G) 
, 
. À 
and Holder. | 
~ L 
a 
— i | 
e 
ms | 
| 
| No. 4. 
\ : 
à 
| 
. - 
| L 
| | À 
| 
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OSHPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


sTONEWARE TELEGRAPHIC INSULATORS AND JARS. 


hed 
6. ST. PAN 


CLOSE TO HOLLOWAY STATION, 
(GRRAT NORTHERN RAILWAY.) 1988 
Engineers. Lists Free. 


end Consulting 


DYNAMO MACHINES, | ‘nu Southampton 

Blectric Light Fittings of every description, | , 
§ETS OF LIGHTING PLANT, 


ON APPLICATION. LIBRBAL TRADE TEEMS. 1999 


W TO "HOUSE FOR TWO 
OUR H° A 


| BELT PULLEYS, 


Belt Flywheels, Step-Cone Pulleys. 39 
| rope PuLusys, “ ECLIPSE ELECTRICAL 
‘| Rope Flywheels, Haulage Rope Pulleys. 


I SHAFTING, 5, PHŒNIX PLACE, , 
| | OOLOBATH ‘FIELDS, LONDOÉ, ws, 
| PEDESTAL | MANUPAGTURERS OF 
| Byery description of Cases 
| uses. ||: TELEGRAPH, TELEPHONE, AUTOMATIC 
AU | REDUCED PRICES; PREE DELIVERY || And Electrical Instrument Makers. 
the Kingdom. CASE MAKERS TO THE 


CONSOLIDATED TELEPHONE 
CONSTRUCTION & MAINTENANCE CO., LD., 
Who are the Sole Licensees for the mauufao- 
ture of Telephones and Transmitters in, the 
United Kingdom under the Patents held by 
9078 


LAURENCE, PARIS & SCOTT, Lta, 
ELECTRICAL ENGINEERS, 


Manufacturers ot Patented 


a DES M 


| 
| iif 
| 
- | 
| 
| || 
i] 


ACHINES 


Estimates given for Lighting ‘Towns, 


GOTHIC WORES, KING ST. 


NOR WICE. 


= 


| 
Beoncmy, Strength .and Durability comb | Prise Medal, Peris Electrical | 
7 Makers ef Mr. Slater Lewis’ Patent Self-Binding Insulater. | | | 
London OM CuAS OF MON EUSTON ROAD, NW. s14 | 
EIDSFORTH Exscrascat Wonxs, MACKIH, 
AND Jscxeow Roan, Lonpow N. | Pork’s Head Yard, Turnmill Street, London, E.C., | 
FO MANUFACTURER. OF | 
 MUPFORI | IMPROVED GRAMME MACHINES, | 
(As supplied.by the late British Light Company, Limited), 
FRANCIS RAVENSURUST, Manager. 
| for the Tranemiesion of Power, is Ata eerraie r, ® An a ’ CR 
THE ONLY | 
| | ONE IN THE WORLD. CE Manas 
| 
| 
| 
| | 
_— 
| | 
| 
| 
| 
4) (4 
* 
| | | 
| BE | | 
| | ~ Factories and Private Residences. | 
= = à 


BEST 


_ PHOSPHOR BRONZE, 
CASTINGS, 


. 


DYNAMO COMBINED 
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| 
‘ à 
] 
for Springs, Ropes, Screws, ate, Wire of Great Tensile Strength 
Sheets, de. Bearings, Bushes, & and High Conductivity for Telephone and.) | |“ 
© ic 
at Machinery NC letrical parpses. 
the Britich end otonial Potente On ‘ 
OTHE PHOSPHOR BRONZE 
À; 87, Sumner Street, Southwark, London, S.H. 
| D: 
Revolution, 
up to | | ; 
D f consequently | E 
100 EP. 
| | Steady 
| oFrive | / Ginger 
Victoria St. | 
Manchester: F Cloth Market. | 
5, Todd Street. M 
Hudéersfield : | 62, South Jebn | 
ANDREW & G0.. Lurren, REDDISH, STOCKPORT. 
| 


| The names of À 
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"D & 8” PATENT: PORCELAIN LAMPHOLDERS. 


Incombustible, Perfect Insulation, Ample Cesduetivity, Flexible Support, Geed Contact, 
SUITABLE FOR ANY ORDINARY BASE-LOOP LAMP. 


Sizing direct to battens or bulkheads 


HIGHEST AWARD FOR LAMPHOLDERS | AT NEWCASTLE EXHIBITION. 


Arranged either for insulated circuits, or Stted with central contact for use where fitting 


DORMAN & SMITH, “em 
INDEX TO ADVERTISEMENTS. 


ordered for a series, are entered 
Daas fre af charge bu f under othr heading Od. por week is charged for 


eco 0 ee 
Electric Machinery... LE |, University College, Bristol 18 
| | J Fowler & Co. eee eee 14 Davis & Timmine .. 
Solderiag Fiuid.—J. W. King … 18 
Switches. 
& Son eee 10 
Globe Électrical Co. eee 
Walsall Electrical Co. … ose 6 
ohnson & ees 
Telegraph Mfg oo. 16 
e Blenheim & Co. ees se 
New Telephone Co a wv & 
Co. eco e 30 
F. Nell ose 
J Turnbull, Jun. ess eoe 
‘ Rankin K Turners (Wooë). 
7 Sunbeam ‘Lam Co. eco 20 & Co. “eee eco e 
W. eee oes 7 Woodhouse & 23 Varnish. 
F Ro ce & Co. eco CII] coo 18 India-Rubber. RB. A. Scott eee % 25 
Stafford & Eaves ... ... India Rubber,G. P.&Tel.Wks.Co. 32 | Vulcani 
J. G. 25 Pirelli & 24 North os Ft 
Ebonite. Ansulaters, Wire (covered). 
India Rubber Co e 17 Bourne & Son eee coe e 7 J. Fowler & Co. eco 14 
. D. & Sons... 27 Price, Sons & Co. … x. 2 - W. T. Glover & Co. 2 
| Emmott & Co.,Ltd. ... 4 Midland Bloctric Wis Wire Os Co. os 
Callender’s Co. … 28 & Bros. i. 
Clarke, Parsons & Co... 2 ese 16 
Dorman & Smith ... .. .. 9 ls 
& C1 1] ee 22 ve 23 
Eidaforth & Mudford _... 7 
nt & Telegraph Works Co.32 ove 
Laing, Wharton Down... 


CROMPTON CO, LIMITED, 


| = 
| | | fe | 
\ — | 
| Le | 
Accumulators. pacs | Elec. Eng. & Contractors.—Cont. racz PAGE 

Drake & Gorham eee Western Electric Company eee 22 Medical 

Electrical ve Co. … 26 Bawson 23 Mi Institute of Medical Electricity coe 17 | 

Elwell-Parker, LL LA LEZ] Electric Ligh CR 

J. Stiff & Sons (Boxes only)  … … 10 F. Wiggins & Sons | 

Bernstein Electric eee 4 Motors. 
Are Lamps. & Phillips Edison & Swan United E.L. Co... 10 M. Immisch 
Johnson J. Edmundson & Co. (Swan) ... . | Elec. Ry. & Motor 
Statter & Co. eco eco 25 Electrical Power Storage Co. _— Sprague y Co. … 19 
Bal 28,29 |  Galcher Elec. Light & Power Co. 91 | 
| _ Wheatley Kirk, Price & Goulty Anglo-American BrushCorp. ... 10 
mrubber, G.P. & Tel. Wks.Co. 32 
Tok & Philli G. Binswanger&Co. .. 13 rce App 
Mfg do. Globe Electrical Co. .. 3 Dorman & Smith ... 9 
Johnson & Phillips Taylor, Tunnicliff & Co. ... 
Battery Jars. 7 | - Lacombe & Co. .. «... 15 | Porous Cells, 

J. Sons Go. 2 Woodhouse & Rawson eee 23 J. Stiff? & Sons eee eee 

9 eee eco eee Electric. Light Fittings. Pulle 

_ Appleton, Burbey & Williamson... 12 Harpers, Limited,... 

Bells and à Dorman & Smith .. 9 | Unbreakable Pulley Co. …  ... 
Belting —Webb & Son ove Globe Blectrieal Signals. 

| 

| 
| | 
| 
| 
Dre see 23 Scientific Mf Co. eee 12 ire Cover | Lac 
— & Co. H. ee eco ce 4 Wood Casings.—8. Elliott eco eco 

| Telegraph g. Co. iw. we Walsall El. Company … 6 R. Garrard & Co. … ... .… 11 
Mucetuawzous ADVERTISEMENTS relating to Situations, Articles for Sale end Wanted, §c., de., appear on Page 17 (middle of paper.) 
; SEE PAGE 22 | 
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ELECTRIC LIGHT FITTINGS, 
66 ARTISTIC,” | 
“ELECTRICAL,” 
INEXPENSIVE.” 


Works & Showrooms:—3, Berners St., London, w 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 'MITED. 


Manufacturers of Incandescent Electric Lamps, from 4 C.P. to 1,000 CP. Swan's Miners’ Lamp, 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric ht Installations ; amongst th eir latest ‘are the Atheneum and National Liberal 
Clubs, National Proving Bank, H.R.H. Duc d’Aumale’s house, and Steam Vessels. 


FACTORY: PONDERS BND, MIDDLHSEHX. 


_ For Prices, Estimates and Particulars apply to 


| THE SECRETARY, 18, Albert Mansions, Victoria Street, SW. 


DAVEY, PAXMAN & Co. Engineers, COLCHESTER, | 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELEOTRIO LIGHT INSTALLATIONS. 


| 


8452 Catalogues, Price Lists, and full par- HE 


DAVEY, PAXMAN & CO. Engineers, COLCHESTER. st work Svery evening in the |” 


Lownox Orvice: "189, QUEEN VICTORIA STREET, E.C. 25 Light Shed. 


INTERLOCKING THE LOCK AND BLOC. 


_ SAXBY & FARMER, Railway Signal Contractors, Road, KILBURN, LONDON, nw. 


THE AN GLO-AMHRICAIN 


BRUSH ELECTRIC LIGHT 


LIMITED. 


MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
| TRANSFORMERS. MOTORS. 
BRUSH DYNAMOS AND ARC LAMPS. 
VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


The Corporation are prepared to carry out installations on the Purchase-Hire System, and to tender for | 


the pt À of plant for temporary lighting. 


112 BELVEDERE ROAD, LAMBETH, S 


C 


| 
| 
‘“PAXMAN, COLCHESTER.” 
. P. & Cos Engin 
most reliable in the market. 8 | 
| 
| 
| 


1888. E TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLENENT. 
MAHOGANY, HARDWOODS AND TIMBER. 


| ROBERT GARRARD & CO. nono, 
| CONTRACTORS TO RAILWAY AND ROLLING STOCK COMPANIES. | ‘ 
THOROUGHLY SEASONED Mahogany, Teak, Walnut, Gak, &c., &. Dry Pine, Pitch Pine, and Deals. 
CABLE CASINGS AND COVERS 1X ALL WUODS AND DESIGNS. 

Seasoned Woods cut to sizes for Telephone Boxes, Electric Apparatus, &c 


| el Teak, Walnut and other Timber, in Tiers or 8 
Mahogany, Log ingle Logs. 


| MANUFACTURED 
THE NORTH BRITISH RUBBER CO. 
Edinburgh; London, 67, 6, Charlotte St. ; | 


TEE 


COMPANY, LIMITHD. | 


Offices : 106, CANNON LONDON, EC. 


| Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. Fe 


VOLT AND AMPERE 
* CONTRACTORS FOR SUPPLY AND FITTING UP OF... -« 


ELECTRIC LIGHT APPARATUS 


OF 


NCANDRSCENT INSTALLATIONS FOR SES, HOUSES, OR TACTORIE 


ESTIMATES APPLICATION. 


Works: SILVERTOWN, LONDON, E. 


THE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS © 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 
BELL AND THLAPHONE WORK. &o.m 


| 
| 
| 
| 
x Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes. 
| 
| 
| 


RLRCTRICAL AND. MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORK, 


DYNAMO REPAIRS , 


[September 


THE TELEGRAPHIC JOUR 


xfi 


LAMPHOLDERS, 
FUSES, 


CHINA 


FULL PARTICULARS AND PRICE LISTS ON APPLICATION. | 
BALMORAL BUILDINGS, 91, QUEEN VICTORIA STREET, E.C. ces —" London. i. 


THE ELECTRIC APPARATUS COMPANY, 


4, CHABING CROSS, 8.W. Works: ARNOLD ROAD, BOW, E. Stores: LITPLE PARIS STREET, LAMBETH. 


capacity of Price 
Ke. tbe wirestivoampe, Total | Size ot |netween the 
the equare inch. | NOTICE.—These 

Other sizes to order. . Specie! “aupres | inches. | & d | gu Phone Casings 

Quotations for large Quantities. 1 +4 +4 (Bass), and are guaranteed to 
Le 3 ‘748 153 5-16 34 can be | 
4 5-16 | 3 | 1 | 40] moulding 
6 19-16 630 33 34 1 © 


ELECTRICAL PATENTS.—A SPECIALITY. 


“FELL AND WILDING, PATENT AGENTS, | 


(J. C. FELL, Pol last. MLLMLE., &e., Lecturer on Electrical Engineering at the City of London College, &e., 


Best technical, and scientific advice in all matters connected with Reliable in’ all countries. Searches 
patent canes conducted. opinions technical evidence, Trade marks 


BRIGHOUSE. YORESHIRHG, — 

‘Bron and Steel Wire Drawers and Galvanizers. 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
 costractors to A.M. Pontmaster-General, the indian and Colonial Governments and leading Railway Companion 


8. = LONDON OFFICE: 72 KING WILLIAM STREET EC. = =» | 


SCIENTIFIC. APPLIANCE MANUFACTURING COMPANY, LINITED 


J. DALE), | 
3, STRE=T, : BATION GARDEN, 


Wood Turning and ‘ abinet Work for the Electrical and Scientific Trades. | 
ELEOTRIO BELLS, INDICATORS, SWITOHES, BATTERIES AND FITTINGS OF EVERY DESCRIPTION FOR ELEOTRIO BELL AND LIGHT FITTERS. 4 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. | 
9, EIRBY STREE GARDEN, B.C. | 2006 


STEPHENS, SMITH 


: Millwall, LONDON, E. 


Engineer 
MOTOR MAUPACTORES / 


| ELECTRICITY. 


ELECTRIC LAUNCH BUILDERS, 


ELECTRIC TRAMCAR 


"ESTIMATES GIVEN 
FOR | 


A 
SPECIALITY. | / | 


108 : 

LE 


 RAMSDEN, CAMM & CO. 


LIGHTING | 


| 
| AND ELECTRICAL REVIEW. SUPPLEMENT. Sante 
| 
| ARGE ‘CASINGS AND MOULDED OOVERS FOR ELECTRIC LIGHT CABLES AND WIRES 
| 
| 
| 
| 
| 
| 
| 
A 
‘ 
| | 
B.C. 
! Ar 
; 
i 
4 
| VAL 
— = 
i 


- 
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. 
- 


Telegrams: “ ELECTRICITY.” ‘Telephone Ne. 1267. 
THE GENERAL ELECTRIC Go. 

(at. BiInsw ANGER SO., 
MARUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIANT. FITTINGS AND 
5, Great St. Thomas ds le LONDON, EC. 


| Perfectly White and Steady Light! Burn without noise or ashes! ‘The Best Carbon without exception ! | 
| | A FABTHING a millimetre per foot, or 4432. & millimetre per 1,000 fect. Special Terms to Agents. | 


Gravity” Voltmeters 


Schuckert | j 
Ammeters. 


| Ammeters. | 


LL 


DR ARONS ELECTRICITY METERS FOR DIRECT & & ALTERNATING UK 


WRITE FOR PRICES AND TRADE DISCOUNTS. 


why 


‘OUT: OUTS, CHINA LAMPHOLDERS | 
SWITCHES, 
NEW PRICE LIST scdsiniss | a LARGE ASSORTMENT of ELECTRIC vee 
will be | 


À 
= 
À 


SET 
à 
À 
= 
—- 
= 


OF BDVERY DHSORIPTION. 


WRITE Fort SAMPLES. 
! An Illustrated List containing several hundred patterns will be published on October Iat. RS 


« 
| 
| | 
| 
| 
| 
| 
| | 
| | 
| 
| 
| 
| 
| 
| 
EF S | 
| 
| 
| 
| 
| 
| 
| 
| } 
| 
” 
ye 
| | (4 | 
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LEEDS, 


ENGLAND. 


PATENT. 


W\GN \NSNLKTION 
LOW CAPACIW, 


WO CROSS-TALK. 
© — 
Vu ATFECTED BY 


” . Specially suitable for every description of 


fe UNDERGROUND WORK. 


Horizontal Bngines 


FITTED WITH 


 Hartnell's Patent Automatic 


FIRST PRIZES 
GOLD MEDALS. 


i= Sydney, 1880; 
D Calcutta, 1884 ; 
London, 1885 ; 
Saltaire, 1887, 


TRACTION AND PORTABLE ENGINES 
AND DYNAMOS COMBINED. 
Specially suitable for movable installations. 


COMPOUND AND DOUBLE CYLINDER 
SEMI-FIXED ENGINES ‘ | 
Fitted with Hartnell's latest Patent Automatic OR RE 


Expansion Gear. 


JOHN FOWLER & CO, (LEEDS), LIMITED, Ewoineens, LEEDS, ENGLAND, 


| | 
| 
A'THAMS . om 8 À it 
‘ | | | | | 
| | | 
| AND 
| SAMPLES - |  10-Wire Telegraph. 
4 | | | 
| e © © e 12: L> > ‘ 
» 
| | | 
‘a | | e e | 
QA 4 ‘e e ® B || 
fe | 0 ee Cables. | & 
ee, Z2 ‘Vig 2% « ZZ | 
| JL | > | | 
| a, GZ \ 
| | : | | 104-Wire Anti-Induc- 
Blectric Light. | 64-Wire Anti-Induction Telephone. : tion Telephone. 6, R 
ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. Mio 
| | Av Ls G 
Single Cylinder, or Coupled Horizontal allt À Tu 
Engines 
: All 
FITTED WITH LOCOMOTIVE BOILERS ee ment 
Ù Cornish and Lancashire Boilers. la C 
Harinell's Patent Govenors. Expansion Gear. 
: SH 
Te 
ELE 
1 : 
| 
| 


BoOonomMwy. 
LACOMBE & CO—WORKS, LEVALLOIS PERRET, MBAR PARIS. 


her an ENGRAVING MACHINE. | 


As an | POSTAL TELEGRAPH FAOTQAY. 


‘Westy of French and Porcign Industries fn General, 
6, RUE DE LA OHAUSEE D’ANTIN, PARIS. 


by it at lens cont than that of hand work, | 


Arts et | 


[NEW TELEPHONE CO. LIMITED, 


CHBAPNESS. 


TAYLOR, TUNNICLIFF & 


‘MAST WOOD, HAN 
PORCELAIN PARTS. 
LAMP HOLDERS, CEILING ROSES, 


SCREWED. SWITCH BASES AND COVERS, 


| SAFETY JUNOTIONS, 


And Specialities for Klectric Lighting. nu 


A. @& BR. RAN, 
St. Rollox Flat. Hess Works, Glasgow, 


ial ELEOTRIO GLOBES, LAMP ANE (AS SHADES 


In every variety of Style and Colour. 
Lithograph Books and Price Lists of Gas Mooneand Shades, Electric Lamp Globes. 


PATENT MONTS QUARAMTEED. 


the Finsbury Technical College. 


‘4, GREAT WINCHESTER ST, LONDON, E.C. 
(Under License from the Postmaster-General.) 


AMMETERS. 

Reading from°S to 5 ... 
99 1 to 10 … 
» to 2 . 
» 9 . 60 . 
9 99 100 
” ” 250 . 
” 600 . 

Telegraphic Address : “ Megavolt, London.” 


ELECTRICAL ENGINEERS, CONNAUGHT MANSIONS, WESTMINSTER, 8.W. 


Reading to 10 . .. 88 10 0 
99 20 - 810 0 
9 9» ©. 4 4 Q,, 
. ‘416 0° 
… 560 
9 99 500 e ee 8 0 0 


THE KENT AUTOMATIC SWITCH AND CUT-OUT, FOR USE WITH DYNAMOS AND ACCUMULATORS. sm 


2178 


til 


| 
| 
don Agent—H. W. EDLIN, 7, LITTLE QT SEN ST., WESTMINSTER. + | 
Lon Ag “LAOO LONDON.” | 
P, JOLIN & Co. DVNANO 
| : | GALVANOMETER 
\ | 
LE Pocket Galranometer, 
as to the leading Tele- 
Brice Qu 4 
| and Receipt Book, | 30s. 
Pocket Galvanometers, 95, wine | 
»! , : 
and 100 yds. Covered Wire. 
| 
pe | 
ad Industry, Arts, Architecture, Construction, Hygiene, Public | "yes WEULUP ane. 1 | 
Works, Electricity, Chemistry, Railways, Mechanics, &c. ee 
Ls Crviz blishes ‘also, all the Official Documents of 
the Exhibition of 1889 in entenso. | 
THE GEST OONTINENTAL ADVERTISING MEDIUM OF ALL | | 
Ail communications £ the Advertising or Publishing Depart- : | 
ment to be addressed to Mr. Booquer, Gas Crvit Orricz, 6, Rue — | 
de la Chausée d’Antin, Paris. 1e | 
’ | 
| | SHARP & KENT'S MEASURING INSTRUMENTS | . 
— 
\ 
? 
| 
> Telephone No. 3,125. 
— — 
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LA 


JURNAL AND BLECTRICAL REVIE 


N.B.—Our Oatalogues, specially illustrated by Rimbault, Post Free. 


“tr The following Goods are manufactured absolutely from the raw material in our own 
shops, hence our ability to supply Goods of the highest quality at the lowest possible 


Le 


* 
+ 
| | 


= A 
wi SCREWS 
& 


The above is an exact section of a 570 G. P. Wire Cable now being manufactured 
THROUGHOUT at our own works, and samples of which will shortly be on view at. our 
London Office and the Glasgow Exhibition. | | 


OUR TRAVELLERS WILL HAVE PLEASURE IN WAITING UPON BUYERS WHO WILL KIADLY 
- FURNISH US WITH THEIR NAME AND ADDRESS.. 


\ 


Full Stock of all Goods kept at our London Office and Warehouse—29, Queen Street, EC: #8 | 


48, 


| 


LIN 
| 
| Telegraphs QUE A Office, Mnirality, 
&e. <q> ap PI Ci EL 
WIRES SV WIRES ON. 
Ÿ AND /A\ AND &COS | 
CCR EP HE TERR 
Le VV le) AND A A, 
CL ENTS) LicnT NDA + | CASTINGS 
\ EX | El 
Rallway and Telegraph atv” Telephone & Electrle Light 
Compan NEAR WA | hu 
| 


WHEATLEY KIRK, PRICE & GOULTY, 
| ELEOTRICAL VALUERS 
QUEEN ‘VICTORIA STRERT, LONDON, EC, 


wath are Ke 1819 


PLANT” 
For every description of New and Secondhand 


ELECTRICAL APPARATUS, PLANT AND IESTROMERTS, de, 


Ready for immediate delivery, consult - 


“ Glectrical Plant, 


Published Monthly, P Post Free, 6d. 


Ofices: 62, QUEEN VICTORIA STREET, LONDON, EC. 
Selegrame: “INDICES,” LONDON. ‘Telephone: 1088, ve 


18, St. JOHN’S SQUARE, CLERKENWELL, 
| | 2.0. 


| COMMISSION ROOM 
OF DYNAMOS BLECTRICAL oops. | 


Ww. KING 


Is ou à to receive Dynamos and other | 
Electrical Goods for Sale on Commission, and 
can at a few minutes’ notice put any machine 
down and run it to show mining purchaser | particular 
its output. 


A LARGE QUANTITY OF GABLES, SEVERAL OYHANOS, AND VARIOUS 


ELECTRICAL IN STOCK. 2508 


24a, REGENT ST, LONDON, 58.W. 
(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 
Electrical Treatment, Electro-Baths, 
Massage, Electro-Medical Apparatus, 
Instruction in Electro-Therapeutics and Massage. 
_ PLY 0 THE DECOR, 


. CTIONS FOR THE LAYING AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” — Pro- 


188, LONDON WALL WOOD STREET, E.O. 


L_EBONITE. .. 


any kind Wanted, or for Bale or 


LECTRICAL ENGINEER of considerable experience 
desires Cranres J. Appineron, 
3,501, ELRoTRICAL office, 23, Paternoster Row, E.C. 


ANTED, an ASSISTANT ELECTRICIAN accustomed to 
electrical 


Constant for a good | 
em ra man.—Apply, erences, 
full stating age and wages required, 
2,613, ELECTRICAL Office. 
ECHAN ne ELECTRICIAN seeks en t. 74 years’ 
experience in electrical instrument and bridge work, &c.— 
«P. C.,” 13, Leighton Grove, N.W. _ 


ANTED, WINDER. Must be a thoroughly 
and competent man.—Apply, 2,616, Evacrarcat 


Review office aus 
GENTLEMAN “< , who has contracted for under- 
done’ successful work, is ag to an 

, 2,618a, EL&CTRICAL Review offi ssisa 


OUNG ELECTRIC 19) desires an appointment. Has 
hed had thorough TRIOIAN practical trainin ; passed 


RMATURE WINDER i, in 


TRICAL Revikw, iow, Landen 2620 

a TRAVELLER, the sale dynamos, and to 
take t installations. 


a 9 
TELEPHONES sets for Sale, 
by letter to Tix,” 2,503, of Exzo- 
Row, E.C. 
| band Compound Dynamo, slow 


Second 
.—Particulars to F. 
Howanp, 36, Cleveland Street, don, W. 


SOLD BY CONTRACT, the plant of 


GRERE 


wishing to commence the electric 
Row, London. 
‘ABLE —A large quantity of good second-hand cable in good 
condition for disposal, cheap, including 7/16’s, 7/18’s and 
No. 10 B.W.G. Also three shunt wound Donne moins to ths 


Brush Company and other makers.—Full ehh 
J. Gizzærr, 26, Red Lion Square, Holborn, 


6 Ce new cotton-covered wire 
Glover & Co 16, 1, 30 and 34, Is. 2d. 
1s. 6d. per 1b.—Ennesr J. 


REVIEW, ITI. (1876) wanted, or 
in numbers. Full offered.—No. 8,606, ELEcTrricaL 
office, 22, Row, London. 3606 


À 


Relating to acant, 
Duclnewes for Bale, for Bale, Articles of 


» Ln , North 
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Ga 
| VULCANITE. 
HARBURG IND1A-RUBBER COMB COMPANY. 
Three Lines and Under (84 words) …  … 9%. 6d. 
For Every Additional Line (8 words) ...  ... Os. 6d. 
Co? This Beale does not apply to Trade Advertioonents, terms for which | 
| 
A? | 
| 
| 
| 
| 
mechanical engineers.—Address 2,619, ELgcTRICAL 
| 
| | 
Justrated.—Translated from the French of Dr. Francois | 
Knratio Co., 26, Norfolk Street, | 
.C. cis 
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ELLSON & CO., 
Civil and Slectrical Engineers, 
5, QUEEN ST. MHLEBOURNE. 


Mr. L. ELzson is now in London 
of Taauw 

_ Australig, Letters intended for him should be care of 


THE NEW NON-CORROSIVE SOLDERING FLUID. 


Sale Maker—J. W. KING, 48, St. John’s Sq., Clerkenwell, London, 


THOMAS BARRACLOUGH & OO. Ltd, 


Makers of ali the most Improved Machinery Electric Wire and 
Covering, Lapping, Taping, » des 


STRANOWNG AND MAKING COA OF EVEN SIZE AND DESCRIPTION. 
Globe Works, Rochdale Road, Manchester. 10080 


ELECTRICAL REVIEW. 


and can have 


DISTRIBUTION 


CURRENTS 


TRANSFORMERS. 


RANKIN KENNEDY. 


22, PATHRINOSTHR ROW. 


CAUTION. 


Before Purchasing a Dynamo send for a List of 
Prices and References to 
F. H. ROYCE & Co, Blake St, Hulme, Manchester. 


“London: ALABASTER, GATEHOUSE & C0 


|. 


LECTRICAL REVIEW SUPPLERE 


LÀ 
UNIVERSITY OOLLEGE, BRISTI 
ELECTRICAL ENG ENGINEERING. 


Professor RYAN, M.A. (Camb.), D.So. 


THE SESSION 1888-0 begins on October 10th, The ong 


For Prospectus and further information apply to the Sucuatany, 


THE MASON SCIENCE COLLEGE, BIRMINGHAM, 


ENGINEERING DEPARTMENT | 
(Coll, Mechanical and Electrical Engineering), 


Professor: ROBERT H. SMITH, MIMÆ. Atséc. 


Demenstrajor and Work-} +, LINTON RHODES. 


entitling 


hours, eutrance, and other echolarahipe, Pa by 
ER ew Street, Birmingham. Price ‘is., by 
| GEO. H. MORLEY, 


UNIVERSITY. COLLEGE, DUNDSS. je 
ELECTRICAL ENGINEERING. 
GINEERING DEPARTMENT, 


AND GUILDS OF LO LONDON INSTITUTE. 
TECHNICAL COLLEGE, FINSBURY. | 
Principal: Prof. 8. P. THOMPSON, D.Sc. 

Evening Department Journeymen, Foremes, 


orkshops. 


and W 
The Session commences on 


Leonard Street, 
cay at the’ of the fastitate, 
WALTER 3. PRIDEAUX, } 


GLASS 


Coloured Shades and Reflectors. Ceiling Bowls and Suspending Bowls. 
| COLOURED SHADES FOR DECORATIONS. 


‘FOWLER, LANCASTER & CO, 


ALBERT WORKS, BIRMINGHAM. 


PRICE LIST ON APPLICATION. SAMPLES ON APPROVAL. 


FC 


| 
| 
pe . 
Dynamos, Motors, Lamps, and Measuring Instruments are # 
vided for electrical experiments, and a 50-ton Testing Machina 
Scholarships are offered, and special facilities for entering 
engineering works. : | 
| 
3 Just Published. loth, 2s. Post Free, 98. 2d. 
attention is given to Laboratory work. 
Laboratory of Electrical Technology in connection with a 
| 7 of General Engineering. 
. ~The opens Ocroszs Sth. 
For apply to the Secretaries, Surety & SMALL, 
Solicitors, Dundee. es ses | 
| 
Apprer OCS AL Nal the ¢ — fees. 
| No 
| 
\ 
MANUFACTURERS OF ALL ELECTRICAL FITTINGS FOR CONTRACTORS, | 
| In all Colours. In all Color | 
| 
| 


FOR STATIONARY OR RAILWAY WORK, FOR MINING OR ENGINEERING | 
OPERATIONS THE SPRAGUE MOTOR IS 


Lightest weight consistent with highest | Eicienoy of 91 per cont inte 
efficiency. | larger sizes. 
| Simple in construction. Bearings self-oiling. 
Not liable to get out of order. : '  Non-sparking in operation. | 
Constant speed without a mechanical | Commutator wear reduced to a. 
| QUE SPRAGUE COMPANY has INSTALLED and has IK OPERATION MORE MOTORS of : Be. , 


| upwards than ANT OTHER MOTOR COMPANY in the WORLD. 


À 
| 
i 
1. 
ROLLING MILL AT LARAMIE, WYOMING, oranates BY ‘SPRAGUE MOTORS. . : 
| 
Send for the folowing descriptive Circulars : —_— 
No. 1. Electrical Traction. No.5. Facts Sprague Motor. | No. 8. Mill Work. 
No.2. Mining Work. No. 6. Sale of Blectric Power. No. 9. Railway Work. 


No.10. Mechanical and Electrical 


16 & 18, BROAD STREET, NEW YORK CITY, USA. _,,,, | 


No.7. Richmond Road, Sprague 
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| | i | 
15 H.P. 220 Volts. | “ Efficiency 91 per cent. 4 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
} 
| 
| 
| 
| 
| 
>. 3. Testimonials. 


_ 
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MANUFACTURERS OF 


ELECTRIC LIGHTING PLANT 


OF ALL S. 


Our System has | 
been Fitted to the} | 
most recent 
WAR sHiPs| & 


of the following 
GOVERNMENTS, 


% 
i 


| Pourteen of thèse. GENERATORS were used for LIGHTING the WHOLE of the 
FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded 


ONLY GOLD MEDAL} 
ELECTRIC LIGHTING MAGHINERY. 


Gateshead. 


x 
THE WHOLE OF THE 
_ FIVE COURTS 


’ 


NEWCASTLE 
INCANDESCENT EXHIBITION 
LAMPS. ISUNBEAM 
LAMPS, 
SILVER MEDAL, 
“@UNBEAN, GATESHEAD.” HIGHEST AWARD, | 


FROM 200 TO 1,500 O.P. 


| EL 


OF THE RECENT 


fn 11! 


À. 


| 
| + 
i I 
P 
A of the leading | 
| lines have ben | 
— 1 . 
— | successfully | 
| ENGLAND, | 
| SPECIAL PLART FOR 
CHILI, | ENABLING | 
SPAIN, RAMERS TO PASS 
AUSTRIA, THROUGH THE 
| CHINA, | 
| JAPAN, SUEZ CANAL AT 
U.S. AMERIC# NIGHT. À 
L 
| 
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International Exhibition, Glasgow, Stand No. 497, Machinery Devértment. | 


RANKIN 


Telegraphic Address : “INCANDESOENT,” GLASGOW. 
# 


ag 


1 an now prepared to supply superior INCANDESCENT LAMÈS of any CP. | or 
voltage free of royalty. 


“SUNSHINE” INCANDESCENT LAMPS 


From 300 U.P. to 2,000 C.P. To replace Arc Lamps. Require no attention. 
| ELECTRIC LIGHT ENGINES, DYNAMOS, TRANSFORMERS: &e. 


nn AND PARTICULARS ON APPLICATION. 


LOWEREIE- HALL. - -KOLLE 
DIF 


ELECTRICITY METER 


For recording Alternating Currents is made in all sizes 


FROM 10 LIGHTS TO 1,000 LIGHTS. 


FOR FURTHER PARTICULARS APPLY TO THE SOLE CONCESSIONAIRES : 


| HAMMOND & CO. 117, Bishopsgate Street, E. ©. 
| General Consulting & & Contractors. 


|. THE SCHOOL OF SUBMARINE TELEGRAPHY 
ELECTRICAL ENGINEERING | 


ESTABLISHED IN 1868. 


12, PRINCES STREET, HANOVER SOUARE, LONDON, We: 


Manager :—Wm. LANT | CARPENTER, B.A., B.Sc., F.C.8. 
Secretary:—-LEON DRUGMAN, AS.TE. 
Senior Instructor:—CHAS. CAPITO, M.ILM.E. M.S.TE. and 


HIS Establishment is now the largest and the most fully* It possesses, several. 
Dynamo Machines and Electric Motors, a Bollo aad 


| recest additions, 
Gas Engine, 4 Accamulator 
Lathes, &c., as well aa several kinds of Arc and In ond Co 
the end of the course of instruction, an Senses of 
| high standing, unconnected with the School. New Courses usually commence early in January, May; and s: : 
For 


fall prospects, terms, apply to the Heoretary, 19, Primes Street, Hanover Square, 


| THE GULCHER ELECTRIC LIGHT & POWER COMPANY, LIMITED. 


BATTERSEA FOUNDRY, S.W. 


DYNAMOS. 


IMPORTANT REDUCTION IN PRICES. 
| CONSTRUCTED IN STOCK SIZES FROM ? TO 100 UNITS, STANDARD BMF. 65 AND 105 VOLTS. 


ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


ARC LAMEPS | 
it Complete with Globe and Fittings, or in strong Factory Lanterns, 1,000 C.P., £10; 8,000 C.P., 210 408. ; 8,000 C.P., MS: : 
1 TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFWING METALS, TRANSMISSION OF POUGR 
Sighting Collieris, Private Houses, or Public Buildings and Townson application. 


' Particulars be obtained from the Com *s Representatives and ts :—Messrs. W. Menzizs & Co., 50, Side, Newcastle ; 
Mesere, F. B. Weicu Co, Market St., Manchester ; Mouwrars, Eagle 
gham; Mr. Lawis N. WILLIAMS, Aberdare : ; Mr. W. SHANNON, Londonderry Mr. Wimanvaer, 20, € 20, South 86. ‘ 


Bros. & Co., Christchurch, New Zealand ; Mr. J. w tbe | 
Baticrsoa À Asus, direct by application, to 


: 
| 
. 
t 
| 
| 
{ 
| | 
| | 
| 
| 
‘4 
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ELECTRIC CO. 


APPARATUS. 
| ARC LAMPS AND DYNAMOS. 
| PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


72, COLEMAN STREET, LONDON, E.C,| 


CHICAGO, NEW YORK AND “ANTWERP. m | 
LIMITED, | 


Undertake all kinds of Electric: Lighting (isolated 
plants or Central Stations), Ship Lighting, Electric 
Smelting and Depositing, Electric Traction and | 
Transmission of Power; and ‘being large manufac- | 
turers of machinery for electrical uses can supply 
every requisite at short notice. " Estimates free. 
Reports made. Particulars of leading installations 
and Lists sent free by post. Work carried out in 
any part of the world: 


MANSION HOUSE BUILDINGS, LONDON EG; AND ARC WORKS, CHELMSFORD. 


IMPROVEMENT 


"OLD TYPE CRiD. 


The new patent Grid 
entirely overcomes one of the, 
_ greatest difficulties in accumu: 


NEW TYPE DRAKE & CORHAM CRID. 


the plugs of active material. 
TWICE FULL Size. 


lators, namely the falling out of 


SOLE LONDON REPRESENTATIVES FOR ELWELL-PARKER, LTD: aa | 
DRAKE & GORHAM, 2, PRINCES MANSIONS, VICTORIA STREE HE 


| 
| 
12. 
| sil | 
CAL 
| | 101, Le 


|BEST CARBONS 
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FOR 


LIGHTING. 


PRICES. 


CORED OR SOLID. | 
10 millimetres Sd. per foot. 


13 “val Sid. ” 


Large Quantities of in sock 


WooDHOUSE & RAWSON ELECTRIC SUPPLY co. 


OF GREAT BRITAIN, LIMITED, 
11, QUEEN VICTORIA STREET. LONDON, = Cc. 


NEW ILLUSTRATED CATALOGUE, DOMESTIC ELECTRICAL chose POST FREE, Is. os 


REID BROTHERS, 


12. WHARE ROAD. CITY ROAD. LONDON. NN. 
TELEGRAPH ENGINEERS AND OONTRACTORS 
| For the Supplying, Erecting, and Laying Down UnderGround Wires, both for 
TELEGRAPHS AND ELEOTRIO LIGHTING 
PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


| PATENT TELEPHONIC WIRES © | 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HRAD LINES. | 


| GAMUFASTURERS OF SUBMARINE GABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION. 


GALLENDER'S BITUMEN TELEGRAPH & WATERPOOF 


M IT BD. 
101, Leadenhall Street, LONDON. Works : ERITH, KENT. BRUSSELS: 41, Rue des Champs Elysées. 


Telegrams: “CALLENDER, LONDON.” 


| OONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
| SPECIALITY--Underground Electric Light Mains. 
MAKERS OF CALLENDER-WEBBER CABLE OASES. 
AND OABLES 
For all descriptions of Electrical Work, Underground, Aerial, House and Ship Wires, Braided, = 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELEOTRIO LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING CO, 


RE: 45, Broadway. BOSTON. Works: NEWARK, NJ. PHILADELPHIA. CHICAGO. 1 


| | 

| 

/ | 

NO: 

| | 
AX K 
| 
| 
| 
| | 
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A HIGH-CLASS ANTI-OORROSI1VEH 


LUBRICANT. 


“ENGELBERTS LUBRICATOR: 


FOR CYLINDERS AND VALVES, BEARINGS, SHAFTING AND HIGH-SPEED MACHINERY. | 


SPECIALLY SUITABLE FOR abo 


ELECTRIC LIGHT INSTALLATIONS, 


EXTENSIVELY USED BY 


Ths Principal Companies, Gorerament Buags, Exhibitions, Railway Companies, &., de. 


CORROSION IMPOSSIBLE. CANNOT “GUM” OR “ CLOG- "| 


Dar2- Gs. Fer Garon. 


PATENTEES & SOLE MANUFACTURERS— 


ENGELBERT & Co. 70& 71, man LONDON 7 


a. 


INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH 1 worl 


_ Central Offices and Works:—MILAN. . Submarine Cable Works:—SPEZIA. | 


Contractors to the nope Navy, Government Telegraphs, and the Principal Railways, Electric Light 
and Telephone Companies in Italy. | "2 


wJ - co, 


APPARATUS POR USE TRACKING 08 EXPERINE 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, ac: 
IMPORTERS OF FINEST BOWEMIAN GLASS, BERLIN PORDELAIN, PURE CHEMIOALS FOR ‘ANALYSIS, ao. 
HLHOTRIO BHLLS AND BATTHRIBS. 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. | 
a PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 


Price List of Chemical Apparatus with 650 Illustrations, post frees eight stamps. 
TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


OF EVERY DESCRIPTION FOR TELEQRAPHS, TELEPHONES, ELPOTER 


| 
| | 
| 
| 4 / - / ff / | | 
7 | 
| | | 4, 
à 
| | | 
| iF | | 
= 
} 
| 
| | 
| 
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” ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. | 


London Office: 49, FINSBURY PAVEMENT, 2.0: 
DYNAMGS AND MOTORS to all All for immediate delivery. mashinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNANO has a higher commercial efficiency than any other, either English or American. 


and DENAMOS for LIG EHTING 
Note to Contractors.—Messrs. Statter do not tender for wi 


A. HARDENED , INDIA- Wha 
used by the Admiralty; Bros. & Co., Ltd; Angle-Amertten Brush Blectrie Light Corperehon, Led ; & che Werke À. + 
for DYNAMOS, ACCUMULATOR BOXES and all BLEOTRICAL WORK REQUIRING HIGH INSULATI 


» Address—R. A. SCOTT, Electrical Engineer, Contractor te Her d ing St., Hammerymith, W. 


PATENT MAIN SWITCH BOARDS, as supplied to ships “ Devastation,” “ Conqueror,” Dathouste,” “ Laurence,” 
ADMIRALTY P.TTERN ELECTRIC LIGHT FITTINGS A 


PATENT 


WATER-TUBE STEAM BOILER. 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES. 


Because of their Gaunt Roonomy in Fuel, Satety ftom + 
Explosion, Durability; Entire 


of thase boilers in the lighting of the 


Head Office for Europe:—107, HOPE STREET, GLASGOW. 


London Office :—114, NEWGATE STREET, -E.C. | Paris Office:—20, BOULEVARD VOLTAIRE, (1; 
Manchester Oflce:—8, VICTORIA BUELDINGS. Colonial Office:—8, SPRING ST., SYDNEY, N.8.W. 


Secures Absence of 
Friction; 

Simplicity ot Construc- 
tion. | 


LINCOLN. 


| 
| | 
| 
| 
Ty 
| 
— 
} 
| | 
| | | | 
| 
| 
| 
« aa 
( 
ROBEY & CO.’S PATENT TRIP EXPANSION GEAR. — 
fecures Great Economy 
Fuel ; \ 
Perfect Regularity in \ | 
| 
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ACCUMULATORS. 


ARE MANUFACTURED SOLELY 
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POWER STORAGE 


COMPANY, LIMITED. 


Who own all the Patents under which — and Reonomics! Storege Batteries can be dente, | 


\} 
71 


| 888 PATENT : 
: GOLD MEDAL * 
EP.S. CELL 
Inventions Exhibition, 184, 
MOST BPFICIENT 
| | 
and MOST DURABLE 
| Paris, 1891, 
‘Nearly seven-years’ experience in manufacturing on a “ 
large scale has resulted in the production of an ‘a 
article which is absolutely reliable. Fa 


| THE E.PS. COMPANY is now supplying BATTERIES of the Patent 1888 TYPE 
ONLY. This type is admitted to be both mechanically and electrically the most perfect. | 


. Internal short-circuiting in these cells is impossible. The efficiency is considerably 
increased. They give no trouble from falling pellets of active material. Plates suspended 
clear of bottom of cell. The oxides are free to ge and contract without straining or 


buckling the grid. 
BATTERIES FOR SHIP LIGHTING. 


BATTERIES SPECIALLY CON STRUCTED TO REQUIRE INFREQUENT ATTENTION. | 


Special Construction of 1 888 Tipe for Central Station purposés on all systems using Direct Current. — 


TRACTION AND MOTIVE POWER CELLS 


FoR HIGH RATES OF DL: ‘CHARGER AND MINIMUM OF WE:GIIT. 


MANUPACTURERS OF PATENT AUTOMATIC APPARATUS FO THE E.P.S. svSTR OF PUBLIC SUPPLY OF a 


. SECOND EDITION TRADE CATALOGUE NOW READY. 


CONTRACTORS FOR CENTRAL STATION — LIGHTING a. 


For Catalogues and Cupien uf Testimomials (Free), apply to the 


POWER STORACE COMPANY, 


4, GREAT WINCHESTER STREET, LONDON, E.C.. | 
| ESTABLISHED 1882. | 


“STORAGE, LONDON.” 


= 


lon, 1884, 


Calcatta International Exhibit 


| 


Awarded First-Class Certificate and Gold Medal 


| 
i 
| 
| 
| 
| 
| 
> ~ 
A 
| 
Le | | 
> 
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| 
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LIN 
TE. 


SONS, 


Chapel Field Works, ARDWICK, MANCHESTER. 
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WARHEOUSES : 


2.4 & 6, New Brown Street, MANCHESTER. 20,- Rue des Marais, | PARIS. 
14, Aldermanbury Avenue, LONDON. 14, Place Sainte Gudule, BRUSSELS. 
À | 67, Miller Street, — GLASGOW. 29, Kl Reichenstrasse, HAMBURG À 


VULCANITE EBONITE 


Sheets, Rods, or Tubes. 
Currents. Cylinders and Plates. 


“anne COTTON BELTING AND THE “ANCHOR” FIRE BRIGADE HOSE, 
rting Articles. ‘Surgical and Chemical Articles. Bicycle _ Perambulator 


Waterproof dorment Fishing and $ 
-- Eyres, and all descriptions of India-Rubber Goods. 


PRICH LISTS APPLICATION. 


MARSHALL, SONS Co. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 
OFFIUES, SHOW ROOMS AND STORES:—MARSHALL'S BUILDINGS, 79, FARRINGDON ROAD EO. 


COMPOUND STATIONARY ENGINE AND BOILER, 


ire PATENT. AUTOMATIC EXPANSION VALVE GEAR. 


| Awarded First-Class Certificate and Gold Medal 


À 
| 
| 


for Strength W"oienoy and Economy. 


Calcutta International Exhibition, 1884, _ 


] New Reduced Prices, free on application. 


- | 
| 
| 

SOLE MANUFACTURERS OF THE 
| 
| 

| | 
= | 
\ | 
; | / 
| 
AUS 


BELL’S ASBESTOLIN 


ADVANTAGES OF ASBESTOLINE. - 
ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 
' ASBESTOLINE is the Cleanest Lubricant. | 

ASBESTOLINE is favoured by Insurance Companies. 
_ ASBESTOLINE is the most Inodorous Lubricant. 
- ASBESTOLINE is the safest Lubricant from Ignition. 
ASBESTOLINE has beaten all other Lubricants in trials. | 
ASBESTOLINE is applicable in and out-doors in every climate. = sens 
ASBESTOLINE requires no special application. | BELL s ASBESTOS, 


CONSISTENCY OF ASBESTOLINE. 
» À, B, C, and CC. aloo invaluable 
ESTO is specially adapted w e temperature is high. 
Engines an and out-door, this ASBESTOLINE, CC, is 
ASDEBTOLINE, more oi, for use-on machines, &c., where 


The reputation of Asbestoline as aoe the highest efficiency in every kind of machinery is established, and it has never been equalled by 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mis, 


Supplied in Kegs, 28, 56, or 112 lbs. “Price Qs. 3d. per Ib. Kegs Free, 
| SPECIAL TERMS FOR LARGE QUANTITIBS. 
IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs, 

Liberal Terms are conceded to Export Merchants, _ 


Below will be found Mastrations of the mode of fing Lubriators for Asbestline to bearings Pull particulars of the 


We: 


THE ATTENTION OF. 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINER, 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE me ahd ni, 
‘subjeined Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 


: nary run of machinery is capable of developing 
I have subjected a sample of Bell’s Asbestoline taken from the it. pos 
of tests, in order to ascertain whether its use in Mills or 


of 
contribute to the danger from cause it does not assist the conflagration, and it is 


fire. 
found that Abestoline ignites only with the greatest bustion, either by rita i 
when b brought into contact tact flame; that t | of conteot with infizes to com 


difioult than b that its flas 
with gener lies beyond the range of Therme: (Signed) . HEHNER, Public 


ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. — 28 4 


Depots:— MANCHESTER: Victoria Buildings, Deansgate. LIVERPOOL: 2, Strand Street, James Str. 


| 


| 


| 
| athe | | 
“Ti 
AU hegs are labelled as above. | 
| ork 
» on calenders, paper . 
advantageousl: | 
> CA QUE ARS DIX uUAaDIe On roller and other modern im is, OU Macn! Dir up 0 ROM 
per minute, ite work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the succes 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubricaticen 
has not received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and support. , 
| 
| 
# = 18! | 
| | | 
| yyy | 
L- NES | PARA 
Lubricater | ed to Showing Section of Lubricator fitted to | 
T2 
t as can be 
out 
| 
| 
i 
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ASBESTOS 
NON- -CONDUCTING COMPOSITION 


For Covering Boilers and Steam Pipes. 


all respects it 


supplied i | | 
De Res oon cost of freight is saved as compared with Compositions sent out in a wet state. In competition its 


never failing eflcioncy has repeatedly proved it to be the oheapest material in the market for prevention of loes by radiation. 
Price per Owt. Second Quality, 15s. per Cwt., to the best by 


ASBESTOS BOILER PRESERVATIVE 


reshove incrustation from Boum Bollers of all hinds without chipyitg. 


The action of this free is in the water, entirely checks 


burning is entirely obviated, thus avoiding the from scaled fa 
‘piles and covering its own cost a hundredfold. Whenever it should be used Feed Pump or sor g de peg 

clear from incrustation. - The small at ee to effect its purpose makes the most and more than 
repays the higher price we charge for.a fluid, which in the case of many other makers, is useless. 


Price s. per Gallon. Second Quality, 2s. 6d. per Gallon—guaranteed superior to the best sold by other firms. 
QUANTITY UIRED t weekl H.P. here the water is bad rather 
REQ 4 por 700 w very more, 


ILLUSTRATED PRIOED CATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. 
CARDIFF: 46, James St. Buts Docks, BIRMINGHAM: 7, John Bright St HULL: Humber Dock Basin. GLASGOW: 36, Robertson St. 


— 


| 
| 
| a 
| | | 
| 
L 
| Basse 
ashore \ = 
steam | 
ls wed 
be cn It is essential in a covering that it shall not only be a nén-conductor, but a substance free from whatever can injure metal, and 
ubrication of a nature which will enable it to adhere well for years. 
ond adhesive he surfaces without bands or any necessary for holding on other 
n. | — Our Covering never to Save its in a few lasts for s, after which it can be taken off and 
out wet 
18 
| 
che | | 
En 2? | | Every Cask is sent out as above. 
TT botton int & 1006 powder, which is easily swept ont. Hv keenine boilers clean a creat economy of fuel is effected. and the danger o 
as can be. 3 
noapabl 
or is 
necessity 
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Xxx THE TELEGRAPEN 


NO CARBON OR OTHER MICROPHONE EMPLOYED. 
Articulation always clear and distinct. 


FULLY GUARANTEED. 


Used by the Midland arid Great Northern Railways, London Brighton & 8. Const By. 
Gas Light and Coke Oo. Marquess of Salisbury, Houses of Parliament, &c. 


PRIVATE LINES FIXED AND MAINTAINED. 
| STANHOPE COMPANY, LIMITED ON @ 
(Under License from H.M. Postmaster General), 


20, BUCKLERSBURY. LONDON, EC. 


LA 


INSTALLATIONS FIXED. 


- 


PRIVATE EXCHANGE 
4 


za 
Fr + 


SPECIALLY ADAPTED FOR 


ELECTRIG LIGHT INSTALLATION 


AND FOR ANY WORK WHERE VaIFORMIEY OF SPEED I8 muramesecre 


SOLE MAKERS : 


PRICES APPLICATION. 
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(THE TELEGRAPHIO. JOURNAL ‘AND 


REVIEW. 


L 


“You “Yo. SEPTEMBER 98,188. | 

CONTENTS: 

eos eee eee eee ene 

305 | On the Use of Blectricity {in Diseases of the Throat ... 8656 | 

On the Transference of Electricity Within a -— otes, &c. :— | 

eee see eee 4 

On the Intensity of Magnetisatioti of Soft Iron Bars 337 Tra Bee Receipts 

On Figures Electric Action on ew Patents eee eee ese eee O08 357 

Dry of th sh mittee Abstracts of Pablished | 857 

Pr Practical Standards for Uso in Electrical Measurement 338 Distribution | 
3 338 A. G. “Ball nt the Inventor tthe 858 
4 ve that Relation to ‘Underground Lightning 369 
à oa 339 vanic Belt Belt Quackery Pry) ese eee 360 
841 | Synthetic Study of the Dynamo . 


RICHARD JOHNSON & NEPHEW 
AND OHEAP PATENT LAW. MAMNCHESTZB. 


PATENT OFFICE. | TELEGRAPH AND TELEPHONE LINE WIRE. 
| | Lonpon Orrics : | 
GARDNER, 8. GREAT WINCHESTER STREET .£.0. = 


166, FLEET STREET. | ————— 
|STAFFORD & EAVES, 
| won 6 ren 


DYNAIMOS 
Power. . | of Power 
te lag MOTORS. 
Special Dynamos for Plating, Refining and Process 
. . Price Lists on application to Volt Works, Coventry. a» 
SOLE LONDON AGENTS :—THOMPSON & REW, 
7, Westminster. Chambers, Victoria Street, London, 8.W. 


Wm. M. FOXCROFT 


(Successor to the late W. Foworoft, also F. Lweas), 


Telegraph and Telephone Case afin, 


CLERKENWELL, LONDON, E.C. 
(Offces-PERCIVAL STREET). — 


Lock and Bleck, Single Neodle, Bell, Sounder, Perferater, 
Photometer, Telephone Cases, Battery Boxes, &e., £e. 


Prices from £1 10s. to 10s. 2 


PER INSTRUMENT. 


FREDERICK SMITE CO. 


CALEDONIA WORKS, HALIFAX, | 
| Contractors ta Dex WMajests’ Government & Railway Companies 


BEST REFINHD TELHPHONE WIRE. 

| PATENT GALVANISED TELEGRAPH WIRE. 
‘4 100 Ib. COILS, HIGH CONDUCTIVITY 

| WIRE, TO ALL SPEOIFICATIONS. 
WIRE, hard wn, high conductivity long lengths. COPPER WIRE and TAPE for 


sises for covering. TRAND WIRE kinds. 
ALVANISED HARD HARD STEEL STRAMD for Mechtnical Telephones | | 


a 
| 
7 
| Ve) 1 
OC 
| 
Thirty-five Years’ pocial practice with | | 
Inven 
Provisional Protection (9 months 
£4 Full Patent (4 years | 
816 16s. 1535 | 
4 
3) Lines erected under Licencefrom | 
2 THE STANHOPE 
3 TELEPHONES | 
ifs | | | 
“à } 
| 
UBERAL TERMS TO THE TRADE. | 
r 
| 
| 
| 
| 


iv 


BLAKEY, EMMOTT CO, 


HALIFAX, EN LAND. 
. SOLE MANUFACTURERS UNDER LICENCE 


FLETCHER’S. WATCHMANS TELL-TALE 
(As largely used by the L.&¥. W. Railway and other Companies), 


DELLS, SWITCH BOURDS, 


ANNUNCIATORS, &c., 


BATTERIES OF ALL KINDS, 
THE BLAKEY-EMMOTT DYNAMO. Slagle Noodle, Block and Morse Instruments 
WARBURTON AND OCROSSLEY’S RELAY. INSULATED WIRE, 

EDMONDSONS CALOULATING MAOHINE, SEMAPHORE AND LIGHT REPEATERS, 


vor ‘Modal, Inventions 


ELECTRIC BELLS AND INDICATORS. i 


| THE BARNSLEY CARBON CO, 


Manufacturers of 


PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES | 
1 OF EVERY DESCRIPTION. 
WORES:-DBARNSLEY. 


Lennon’ à Sroses:—THE GLOBE ELEGTRIGAL & ENGINEERING 00. 


Telegraphte Address:—“CARBON BARNSLEY” 


Se, THEOBALL’S ROAD 
“ GAS POWER WORKS: 


84, EAGLE LION SQUARE 


Wheteeale, 
Apparat 


panies, with 
PERS E fie: | Simplicity, ficiency and durability at considerably reduced prices. 


Keys; also Patent SOLE MAKERS— 

Giectrical Gugtusors, 

WEAR 


THE “EXCELSIOR” DYNAMO | 


» (PATENT). 


BSTABLISEED 18380. 


CASTINGS IN” BRASS, GUN METAL |: 


And PHOSPHOR BRONZE. 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 
MACHINE CASTINGS. 


or | OWMERS of tho BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 
- Brass, Gun Metal and Phosphor Bronze in Ingots, | «grue amps of this Company aro of low resistance, att 


BABBITT’S METAL. entirely free from the claims of other companies. 12 


J. STIFF & SONS, 
ELECTRIC WIRES. LAMBETH, LONDON, | 


THR BERNSTEIN ELECTRIC LAMP (0. 


(LIMITED), 
2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


WOODCOCK STREET, BIRMINGHAM. 
MANUFACTURERS OF 


Telepraphte address BROWSE, BIRMINGHAM.” wns 
VITRIFIED SWITCH BLOCES, 
Tubes for Electric Wires, 


| PLAIN AND COLOURED ROSES AND PUSHERS 


GLASS LECLANCHE JARS 


Insulated Wire and Cable- 
of every description for 
Electrical Instruments, 
Dynamo Machines, Electric: 
Bells, Telephones, Electric à 


= ~ re 


UNITED ELECTRIC WIRE Co, | AND STONEWARE | 
14a, Clerkenwell Green, London, E.C. ir» i 


POROUS AND STONEWARE CELLS, |: 


= THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT, September 28, 1 
/ 
| 
» 
DEALBRS IN. ALL KINDS OF OLD METALS. a ins | : 


~~ 
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PATENTED. 


This and i form of Holder is 
new mproved 


designed to overcome 
is screwed on the electrolier, 


become detached from the su It will be noticed that the device for | 
fixing the brass barrel to the Vitrite top has also been ened. further 
which will tend to cheapen our V te 
Send for Samples and Quotations. 
OR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 
Manufactured only by 


THE VITRITE WORKS, 


| (LOW TEAMS), GATESHEAD. 


HIGHEST AWARD 
for IMMISCH, LONDON. 
at the Telephone No. 7585. 
international 
Fall Particulars 
. Inventions and . 
Exhibition, Price Lists ‘ 


- 
= 

z 
= = 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, NW. 


| Motors for Locomotives, Tramoare, Launches, Lifts, Cranes, &c., wound to any tension nial or | 


| PUMPING, IN MINES, 
COLLIERIES 
and WINDING and IRONWORKS. 


Special attention in fitting up Factories with Electric Power, and quotations given he Electrical | 
Transmission of Power for all Industrial purposes. 


MACHINES MADE FOR SPHOIALLY SLOW SPHHD. 


W. T. HENLEY’S TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices :—27, Martin’s Lane, Cannon Street, London B.C. 


TELEPHONE No. 1,734 WORKS :—NORTH WOOLWICH. 


SUBMARINE CABLES, 


ELECTRIC LIGHT CABLES. 


peg 
| | 
| the | | | ich | 
| | | | 
8, 
| 
631 | 
| 
MO 
) Ss, | 
| 
(0 | 
#9 
W. | 
TING. 
| 
| 
Fe 
ELEOTRIO LIGHT | 
20000 | 
S | 
JKS, | Patent Motallic Braiding, 
HER ALI .DYNAMO WIRE, 
| Silk Covered Wire, 
us, | GOT FLEXIBLE CORDS, ae 
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“ Walsall Switch” (18s.) attached 
to Holder. 


AN “SQ 


Divided to 3 volts in tenths. 
Divided to 4 volts in tenths. 


| 
mri Size 4 inches by 8 inches by 2} inche. 


> SPECIAL VOLTMETER 


For Testing Accumulators other Batteries. 
No Permanent Magnets. 42s. Solid Leather Case and Strap, 10s. 


Mr. W. H. PREECE writes:— 


Wimbledon, F 18K8, 
1 have calibrated your voltmeter and find it very exact. Itis now in syns ee use in my 
battery room, and proves to be of great service. Nu becondacy Battery Installation should be 
withuat une, It supplies a real wants À very truly, (Signed} W. H. PRBECE. 


THE “WALSALL” HOLDER. 


No brittle parts. Is wired from the Front. 
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WALSALL ELECTRICAL 
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~ JOSEPE BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


these manufactures have been celebrated for a of vitrefaction combined with and : 
Stoneware. Brown Porcelain. Forces 
Hoonomy, Strength .and Durability combined. TOW" prise Medal, Paris 
Makers of Mr. Slater Lewis’ Patent | 
Works: DENBY POTTERY DERB LÀ 
London Oftce: 6, ST. PANCRAS STATION E EUSTON "ROAD. nw | 
| 
Turk's Head Yard, Turnmill Street, London, EC. |: 
uoDFORD, À RAILWAY.) | 
- Menufecturing and (As supplied by the late British Blestrie Light Company, Limited), 
Are Lamps, Switches and all descriptions of Electric Light Fittings, | 


. | 
ARTHUR B. GILL & CO leis 
ESTABLISHED 1861. | 


4, Bombay Street, Bermondsey, London, S.E. 


MANUFACTURERS OF |B! I RK BE 0 : B A N K.— 
DYNAMO MACHINES, ‘Southampton Buildings, Chancery Lane. 
Electric Light Fittings of every description, 


SETS OF LIGHTING PLANT. ! 


| How TO PURCHASE A HOUSE FOR TWO 
How." TO PURCHASE A PLOT OF LAND FOR 


| BELT PULLEYS, 


| Belt Flywheels, Step-Cone Pulleys. {| 66 9 
| | GEAR WHE (|| 
| | Whe CASE WORKS, 
4 || SHAFTING, | 5, PHŒNIX PLACE, 


MANUFACTURERS 


Brery “description of 


TELEPHONE, AUTOMATIC 
And Electrical Instrument Makers. 


| PEDESTALS, 
Horizontal, Angle, Vertical, Hanging. 


a CASE MAKERS TO THE 

GONSTRUCTICN & MAINTENANCE CO., LD., 

a Who are the Sole Licensees for the msuufac- 
I = ture of Telephones and Transmitters in the 

| United Kingdom under the Patents held by | 

| i | the United Telephone Co. 2078 


LAURENCE, SCOTT, Lea, 
ELECTRICAL ENGINEERS, 


| Manufacturers of Patented 


= + - 
- * t = 
À ’ 
| | | | | | YNAMO LECTRIC 
F LE 
2 , 


ACHINES 


Estimates given for Lighting Towns, 


7 


GOTHIC WORKS, KING ST, | | 
WORWICH. wm | 


aa! 
, | ae ACK, with full particulars, post tres. on application. 
LISTS ON APPLICATION. LIBERAL TRADE TERMS. 1006 
The Birkbeck Building Annual Reosipts exceed | 
| OUR CATALOGUE | 
of Accessories 
for the Transmission of Power, is : 
THE ONLY | 
Complete and Perfect | LAND SOCIETY, 
| Loose Collars, Fast Collars, Couplings. y “ 
FIXINGS, | 
Wall-Boxes, Hangers, Brackets. Stools. | 
HIGHEST CLASS. | | 
REDUCED PRICES; FREE DELIVERY : | 
throughout the Kingdom. 
HARPERS ..... ABERDEEN. 
Our new List of CASTINGS of above, cwt, 
| will interest Engineers with Workshops. 
+ | | 
| 
| 
| Factories and Private Residences. . 
\ 7 | 
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BEST WIRE 


PHOSPHOR BRONZE, 
CASTINGS, 


L 
‘ 


GAS ENGINE 
COMBINED 


| ‘Phosphor Bronze and Scum Cope 
for Springs, Ropes, Screws, | WA Wire of Great Tensile Strength 
| Rods, Sheets, &c. Bearings, Bushes, € and High Condagtivity for Telephone and 
and other wearing parts Sy ee & Telegeaph Lines and other | 
ef Machinery NC Electrical purposes 
THE PHOSPHOR BRONZE 60, VS 
87, Sumner Street, Southwark, London, S.E. 
| Revolution, 
| mu } 
Manchester : , | 
| 6, Toda street. fy 
| — ‘= | Liverpool: 
Buildings, | And all privetpal 
market street. ANDREW & GO.. Linen, REDDISH, STOGKPORT. 
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ELECTRIC 


As supplied to the 
PRINCIPAL CONTRACTORS, SHIP-BUILDERS, L, Ï G MH MAIN of every 
ae yee AND ALL SORTS OF SHIPS’ FITTINGS. 


Illustrated Price Lists on application. 


DORMAN & SMITH, FITTINGS. 


INDEX TO ADVERTISEMENTS. 


names émise ordered series, are entered Heading 


PAGE PAGB 


© m whe Da 


& ° 22 
= Stirage Go“ 20 
J, Stiff & Sons (Boxes only) ... 4 10 

are Lamps. 
Johnson & Phillips 
Statter & Co. ooo eco eco x 26 
Asbestes.—J. Bell 28, 29 
Price & Goulty 17 
Carbon Co. eee .… 4 
India-rubber, G.P. & Tel. Wks. Co. 32 
> Binswanger & Co. 18 
1 
16 
23 
11 
9 
10 


2 


DÉS S SS RE D B Sn © S SS SESS S va aw 


CROMPTON & CO, LIMITED, SEE PAGE 22 


| 
Il | 
PAG» 
À Institute of Medical Electricity ... 17 
Mica.—F. Wiggins & Bons eve eae 
M. Immisch 
4 Sprague Elec. Ry. & Motor Co. … | 
| ral à Wilding... os | 
J & Phillips 
Dorman 4 Smith eee eco 000 
Taylor, Tunnicliff & Co. ... jes 
J. SUR & Sons … ose 
U Lin Pulley Co 
n 
Railway Signals. 
Bolting.— Webb & Gen … King’s College, London … 
Bollers.--Babcock & Wiloox Co. 25 ecco eee eee Mason Birmingham 
Books. Electricity Meter.—Hammond & Co. School of 
Electrical Distribution ... se Engines for Electric Light. University College, » ; | 
, 17 Davey, Paxman & Co. eee eee Serews. 
Society. J. Fowler & Co. eee Davis & Timmins 
Se …  Greenwoodand Batley … | Soldering Fluid.—J.W.King 
Marshall, Sons & Co. ose eee Switches. | 
Cabinet Work. Ransomes, Sims & Jefferies ese ry) 
| Works G. Richards & Co, … Globe Co. | 
W. I oxcroft eee eee 8 Robey eee ce ee Walsall Electrical Co. [11] | 
‘ Castings. Shirlaw eco eee — 
J. & J. eee eee eee 4 Stockport Gas Engine 8 ohnson eeu ee | 
’ J. King Phœnix Fire Office CET ces New Telephone Co eee ee 
| Commission Room.—J. W. King cee || Glass Manufacturers. Stanhope Co. eco ce. ee | 
Dynamo Manufacturers. A.&B.Cochran … … Tenders. 
Elwell-Parker, Limited Incandescence | Maidenhead Lighting eee ee | 
— J. H. Holmes & Co. 10 | | 
M. immisch... + eee eee E. Co. J. Turnbull, Jun. 
| — Sunbeam Lamp Co 20 | Turners (Wood). 
F. KH. & Co. eee Woodhouse &, jweon eee eee 23 Martin & Co. eee eee 
Stafford & Eaves ...  ... india-Rubber. Varaish,—R. A. Scott 
Stanley à Davies Co, 82 | Vulcanite. India Rubber Co. + 
D, | Insulators, &e. Wire (covered). 
Rubber Co 17 Bourne & Son 7 J. Fowler & Co. 
D. & Sons... eco eco Sons & Co. W. T. Glover & Co. 
tly Electrical Engineers and Contractors. Sti#&Somn... … wo we 4 W. T. Teleg. Works 
Burbey & Williamson ... 11 Telegraph Mfg. Co. London Wire Co. 
| , Emmott & Co.,Ltd. .…. 4 | Lubricants. Midland Electric Wire Co:  … 
| Callender’s Bitumen Tel. &c.Co. ... 23 BOO. 
Clarke, Chapman, Parsons & Co... 90 |: W. Willcox & Co. W. BEG inn 
Crompton & Co. … 22 | Manufacturing Electricians. Telegraph Mfg. 
 Dorman& Smith … .. 9 Electric Apparatus Co. …  ..….. 12 United Wire Co... 
Drake & Gorham … ... Fowler Lancaster & Co. ... 18 Woodhouse-& Rawson …  . 
Eidsforth & Mudford General Electric Co. 18 | Wire 
(ndha-rubber & Telegraph Works Co.83 J. T. Gent & Co. eee oor Davis & eee ee 
fees Laing, Wharton & Down... ... 12 P. Jolin & Co. oc.  … … BR. Johnson & Nephew...  . 
mn St. Manville & Madgen oe King, Mendham & Co. … .. 24 Rameden,Camm&Co. … … M 
Paterson & Cooper eee 81 J. Orme & Co. eee 24 F. Smith & Co. eee e 
| D tific Mfg. Co. ... 12 | Wire Covertag 
Telegraph Mfg. Co. ... 16 Walsall Electrical Company … 6| ‘R.Garrard& Co. … 
T Muouttawsous ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, §c., d'e., appear on Page 17 (middle of paper.) 
John | 


FARADAY 


ELECTRIC LIGHT FITTINGS, 
4 ARTISTIC,” | 
ELECTRICAL,” 
6 INEXPENSIVE.” 


Works & Showrooms:-3, Berners St., London, weil 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 
of Incandesot Lamps, from 1 C.P. to 4,000 C.P., Swan's Miners 


vitrines  NVERT MIND mane fo 


| Contracts made for Electric ht Installations ; amongst 
Clubs, N National Provinclal Bank, H.RH. Duo d'Aumale's house, and Bteam Vowels. 


FACTORY: PONDERS END, MIDDLEHSEX. 


For Prices, Estimates and Particulars apply to 


THE SECRETARY, 13, Albert Mansions, Victoria 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATION. 


of + 


LA 
6 
> 
2. 


‘DAVEY, PAXMAN & Co, Engineers, COLCHESTER, | 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER. | 
“’Lownox Orrice: 189, QUEEN VICTORIA STREET, E.C. ass Light Shed. 


_ INTERLOCKING THE LOCK AND BLOCK. 


and brought tate practical protection Patents granted or 


SAXBY & FARMER, Railway Signal Contractors, Canterbury ‘Road, KILBURN, LONDON, nw, 


ANGLO-AMBERICAN 


LIMITED. 


MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
| TRANSFORMERS. MOTORS. 
. BRUSH DYNAMOS AND ARC LAMPS. 
VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


The Corporation are prepared to carry out installations on the Purchase-Hire oe oer 
: the supply of plant for temporary lighting. 
FULL PARTICULARS ON APPLICATION TO THE SECRETARY, 


1 BELVEDERE ROAD, LAMBETH, S. 


LIMITED, 


their latest ore the Aithenwem and Notional À 


| 
RO! 
| THORO 
: | LO c 
: APP 
BALMOE 
D 
‘4 
INC! 
W 
| 
| 
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MAHOGAN HARDWOODS AND TIMBER. 


ROBERT GARRARD & CO. novo 


CONTRACTORS TO RAILWAY AND ROLLING STOCK COMPANIES. 
THOROUGHLY SEASONED Mahogany, Teak, Walnut, Oak, &ec., &c. Dry Pine, Pitch Pine, and Deals. 


CABLE CASINGS AND COVERS IN ALL WOODS AND DESIGNS. 
Seasoned Woods cut to sizes for Telephone Boxes, Electric Apparatus, &c. 


LOGS. Mao. Teak, Walnut and other Log Timber, in Tiers or Single Logs. Specifctions on application 
Telegraphic Address: “ Aeajou, London.” 


APPLETON, BURBEY & WILLIAMSON, Electrica Engineers and Manufacturers, | | 


CHINA 


FULL PARTICULARS AND PRICE LISTS ON APPLICATION. - | | 
| BALNORAL BUILDINGS, 91, QUEEN VICTORIA STREET, E.C, Telegrams: “Installation,” London. 1998 


TEE 


COMPANY, 


| Offices: 106, CANNON STREET, LONDON, EC. 


MANUFAOTURERS OF 


DYNAMO MACHINES, ARC LAMPS, 


‘Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 
VOLT AND AMPERE METERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


(OF EVERY 


INCANDESCENT INSTALLATIONS SES, HOUSES, OR FACTORIES. 


HSTIMATHS ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. « 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.O. 


Maurfacturers of 


COVERED WIRES & CABLES | 


OF ALL DESCRIPTIONS. 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


HLIL AND THLHPHONH WORE. 800. m ] 


| 
| 
| 
| | 
| 
| 
| 
| 
| 
à 
| 
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THE ELECTRIC APPARATUS COMPANY, LIMITED, 


4, CHARING CROSS, S.W. Works: ARNOLD ROAD, BOW, E. Stores: LITTLE PARIS STREET, LANBETE, 
LARGE CASINGS AND MOULDED COVERS FOR ELECTRIC LIGHT CABLES AND WIRES. 


xii 


Carrying ng capacity of Total Dista — 
No. | “ive ot wire.” |tbe wire at 1000 wiath,| grooves. between the 
the equare inch. _ grooves. | 10) feet NOTICE.—These Casi 
Other sizes to order. Special B.W.G. — inches.| inches. | inches, | = d. superior well dried 

Quotations for large Quantities. 1 16 333 1-8 3-8 8 0 (Base), and are guaranteed 

Orders within Two Days of receipt. 4 7-16 33 n 34 1 14 0 
5 7-14 870 3 13 1 18 6 mould'ng when required, 
6 19-16 33 8-4 1 3 0 
19-14 108 6 1 1j | 


" Best techmoal, ‘and scientific advice in all matters connected with ER oy 
, patent cases conducted, opinions technical evidence, Trade marks designs 


1 QUEHEN VIOTORI. À LONDON, 


RAMSDEN, CAMM & Co. a 


BRIGHOUSE. YORESHIRH, 
Grou and Steel Wire Drawers and Galvanizers. 


MANUFACTURERS OF 


_ TELEGRAPH, TELEPHONE AND CABLE WIRE, 
| 8. | LONDON OFFICE: 72. KING WILLIAM STREET. E.C. tre 


À SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, UMITED 


(Manacer—EDWARD J. DALE), 
9, KIRBY STREET, HATTON GARDEN, E. oc. 


“RLROTRICAL AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKNED. 
Wood Turning and Cabinet Work for the Electrical and Scientific Trades. | 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. 
9, EIRBY STREBT, HATTON GARDEN, E. ss | 


ITALIAN EXHIBITION 


LIGHTED ENTIRELY ON THE 


SYSTEM. 


LAING, WHARTON DOWN, 


82, NEW BOND STREET, LONDON, 


ENQUIRIES INVITED FROM ENERGETIC MEN OF LOCAL INFLUENCE. - 


ESTIMALES FREE. 


| 
| 
ELECTRICAL PATENTS.—A SPECIALITY. 
FELL AND WILDING, PATENT AGENTS, 2] 
(J DI i, 
2.0. 
we | 
|| 
have 
Con 
| 
| 
| | 
| 5, 
| | 
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PATENT 


ELECTRIC 
GAS 
ELECTRIC BELLS, 


NCHTER MEDICAL APPARATUS, __ 
= TELEGRAPH & TELEPHONE MATERIAL, 


. AND ALL 


ELECTRIC LIGHT FITTINGS 


Works 


45, CHAPEL STREET, SALFORD, MANCHESTER. 


SUCCESSORS TO | 
‘| THE ELECTRICAL PORTABLE BATTERY AND GAS d 
IGNITING COMPANY, LIMITED. | 


/ 


MESSRS. G. BINSWANGER & CO. beg to announce that they 
have acquired the valuable patent rights and extensive works of the above - 
Company, so as to be able to cope with the increasing demand for their qh 

To meet the urgent and special requirements of their London bir they 
will continue to manufacture at their works in Town. 


LONDON HOUSE: M Per ESTER HOUSE: 
GENERAL ELECTRIC CO. MANCHESTER ELECTRIC WORKS CO, 
(G. BINSWANGER & CO.) G. BINSWANGER, Managing Director, 
5, GREAT St, THOMAS APOSTLE, LONDON, E.C. 45, CHAPEL STREET, MANCHESTER. 
Telegrams: “ ELECTRICITY.” Telephone No. 1887. Telegrams: “ INDUCTION.” 327 


1000.) 
| | | | 
\ 7? | 
4 | | 
4! 
) { | | | 
1 | | \ 
| | ( Vy \S \ | | 
| 
| 
| | 
| | 
| 
| 
| 
3 e 
| 
| 
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JOHN FOWLER CO. LIMITED, 


 ENGINEERS, LEEDS, ENGLAND. 


TATHAMS PATENT. 


ELECTRIC UGHT, TELEGRAPH, TELEPHONE, 


LOW CABAC\N. 


NO CROSS-T ALK. 
\ tas ATEECTED BY 


Horizontal Engines 


3 = FITTED WITH | 
FITTED WITH LOCOMOTIVE BOILERS. Hartnell's Patent Automatic 
Hartnell’s Patent Govenors. Expansion Gear, 


FIRST PRIZES 
and 
GOLD MEDALS. 


4 


= Paris, 1878 ; 

DE Sydney, 1880; 
Calcutta, 1884 ; 
London, 1885 ; 
Saltaire, 1887, 


TRACTION AND PORTABLE ENGINES 
AND DYNAMOS COMBINED. 
Specially suitable for movable ee 


COMPOUND AND DOUBLE CYLINDER 
SEMI-FIXED ENGINES 
Fitted with Hartnell’s latest Patent Automatic 
Expansion Gear. 


JOHN FOWLER & CO. (LEEDS), LIMITED, ENGINEERS, LEEDS, ENGLAND 


bed 


| 
| 
ee NN T° 
anna 
WRITE | | 
|| 
| SAMPLES | 10-Wire Telegraph. 
| end | 
’ | | 
|| | 
| | | ¥ 
| Specially suitable for every description of | D ef eee | 
| UNDERGROUND WORK. | 
| 19-Wire Telegraph 
A | BA | 
NN > Î er NN te | 
ee ee® | CA * 3 e À 
| | 104-Wire Anti-Induc- 
Blectric Light. 64-Wire Anti-Induction Telephone. (| tion Telephone. 
ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. R 
4 
N 
Single Cylinder, or Coupled Horizontal , 
| . 
| 
| 
| 
| 
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 STHADINESS. ECONOMY. CHEAPNESS. 
LACOMBE & CO.-WORKS, LEVALLOIS PERRET, NBAR PARIS. 


| Sheets, Reds, Tubes, Cell, &, for Electrical Purposes. | 
MANUFACTURED BY 


London W. EDLIN 7, LITTLE QUEER ST., WESTMINSTER. 
THE NORTH BRITISH RUBBER CO., LIMITED, 
Edinburgh ; London, 67, Moorgate St.; Manchester, 6, Charlotte St. ; 


W LC ANIT — L 


SPEED. 


PERFECT LUBRICATION. 
or ECONOMY IN FIRST 


& 24, WHITECROSS ST. ES 


Glasgow Office : 


[RANSOM SIMS & JEFFERIES, 
¥ Orwell Works, IPSWICH, & 9, Gracechurch it LONDON. (prasNe, 


TELEGRAMS :—“ RANSOMES IPSWICH,” ANGLIA, LONDON.” | 


| 
| 
| 4 | 
| ECONOMY in STEAM. 
| 
O 
SEND FOR CATALOGUE. | 
LA | SR ENGINES OF ALL KINDS. = 
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LIMITED, HELSBY.” — 


TELEGRAPH ADDRESSES: ‘. CONCENTRIC, LONDON.” 


N.B.—Our Catalogues, specially illustrated by Rimbault, Post Free. 


The following Goods are manufactured absolutely from the raw material in our w 
shops, hence our ability to supply Goods of the highest quality at the lowest pall 
remunerative rates. | : | 


> CABLES 

Lal 


NS 


NN 


The above is an exact section of a 570 G. P. Wire Cable now being manufactured 
THROUGHOUT at our own works, and samples of which will shortly be on view at our À 
London Office and the Glasgow Exhibition. él 


OUR TRAVELLERS WILL HAVE PLEASURE IN WAITING UPON BUYERS WHO WILL KINDLY 
FURNISH US WITH THEIR NAME AND ADDRESS. fo 


Lj 


Full Stock of all Goods kept at our London Office and Warehouse—29, Queen Street, B.0. ‘mq. 


q 


| 
| 
| | 
| CONTRACTORS TO | | 
he F ACTUR 
AND /A\. AND /F&CO tg | 
Ay APPARATUS GCOVEREDæ 
G << WIRES” 
— We — 
— NS — % 
pu LICHT PENDANT] CASTINGS” 
VW. / 
AND AND A | 
the NG p TRY 
Companies AR W Companies 


TELEPHONE: 1688. TRLEGRAMS: LONDON. 


WHEATLEY KIRK, K, , PRICE & GOULTY, 


ELECTRICAL AUCTIONEERS, VALUERS 
ARBITRATORSG, 
62, QUEEN 


VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANCHESTER. 1919 


aa 


*ELEOTRIOAL PLANT” 


ae For every description of New and Secondhand 
| SLECTRICAL APPARATUS, PLANT AND INSTRUMENTS, &c., 
Ready for immediate delivery, consult _ 


“Glectrical plant,” 


Published Monthly, Post Free, 6d. . 


Offices: 62, QUEEN VICTORIA STREET, LONDON, E.C. 
Telegrams: LONDON. Telephone: 1633. us 


VULCANITE. 


HARBURG IND1A-RUBBER COMB 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET, E.0. 


EBONITE. 


ANTED, situation as Improver, or Pupil, in an electric 
firm in London. Premium if required. 21. 
lighting req Age 
experience in electrical instrument 
«Pp. C.,” 12, Leighton Grove, N.W. ——3 


N EXPERIENCED AS LR AMLOB. is 


13, St. JOHN’S SQUARE, CLERKENWELL, 


COMMISSION ROOM |: 


SALE OF DYNAMOS ELECTRICAL GOODS, 


J. WAT’. | 
Is prepared to receive Dynamos and other 
‘Electrical Goods for Sale on Commission, and 
| can at a few minutes’ notice put any machine 
down and run it to 
its output. 


A LARGE QUANTITY OF GABLES, SEVERAL DYAAMOS, AND VARIOUS 
BLESTRIGAL GOODS IN STOCK 


INSTITUTE OF MEDICAL ELECTRICITY, 


REGENT ST., LONDON, 5.W. 


(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 


Electrical Treatment, Electro-Baths, 

Massage, ‘Electro-Medical Apparatus, 
Instruction in Electro-Therapeutics and Massage. 
POR TERMS, &c., APPLY 70 THE DIRECTOR. 


PStRvction 8 FOE THE LAYING AND G 
—Translated 


necessary 


We. a TRAVELLER, for the eale of dynamos,« and to 
orders for electric light 


held a similar tion. State » &c., in strict 

confidence.—A: LUTHER Coy, North 

Bridge Electrical Norks, Halifax. 2008 

R SALE, CHEAP, a large Elphinstone-Vincent Dynamo, 
other accessories 


spare Commutator, and various other ; also a few 
telegraph instruments.—HuppLssron & Co., I Street, 
Woolwich. 2631 


LE.—A of second-hand cable in 


condition 
No..10 B.W.G. Aino three shunt wound machines by the 
Brush Company and other makers.—Full of Exnzst 


Brash Company and other maker. Fell prt 2876 


Glover & mg ge Bo- 16, 18, 20 and 24, ls. 2d. 
1s. 6d. per 1b.—Ennesr J. > 


2877 
NSULATED ELECTRICAL WIRE, Silk, Cotton, or India- 
Rubber Covered. Conductivity teed. silver 


tric Bells, &c.—Wit.iam Ricxarp, Derby. London Agent (stock 
kept), Epwim 3, Gutter Lane, E.C. 


LECTRICAL REVIEW, Vol. IL. (1875) bound or 
Full price 


wanted, 
in numbers. offered.—No. 3,606, ELscrricaL 
Ravisw office, 22, Paternoster Row, London. _m 


BOOTE, EL ©CO., 
and Glectrical Guginecrs, 
5, QU ST., MELEOURNE. 
Mr. L. is now in London cor 
of Exzecrric Tramway PLAnT for several 
Australia. Letters intended for him should be 
ANTONY Gress & Sons, 15, Bishopsgate Street W 


THE NEW NON-CORROSIVE SOLDERING FLUID. 


Sole Maker—J. W. KING, 48; 8t, John’s Sa, Clerkenwell, London, E.C. 


| 


À 


| 


1 
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| 
| EVIEW office. | | 
men to take of country house | 
installations.—Apply by letter » stating past ex- | 
and wages required to AND Gonxax, 2, Princes 
ns, Victoria Street, S.W. | 2626 
OWN TRAVELLER required with good connection amongs | 
q clubs, hotel proprietors, shopkeepers | 
ders for electric light installations-for 
Address “P. BR.” Eaviz 
À 
| M"LECTRICIAN desires engagement. U 
arc or incandescent (accumulators) an¢ 
7 
| 
a 
| 
a | 
| 
: Wires for Resistance draidea Handle Cord. Silk Cora for Elec 
4 | 
30€ Kinsno Co., 26, Norfolk Street, 
os 


| Few fo from Ge. to 30s. for the 
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Gducational. 


CITY AND GUILDS OF LONDON INSTITUTE. 


TECHNICAL COLLEGE, FINSBURY. 


Principal: Prof. 8. P. THOMPSON, D.Sc. 


and others. 


CTION in Mechanical and Electrical ag 
Making, Plate Works Builders and umber’s Work 


Tid M evening October lst. 
Apprentices under 20 admitted at the ordinary fees. 


JOHN WATNEY, 
sie 2 WALTER 8. PRIDEAUX, } Hon. Secs. 


‘om AND GUILDS OF Li LONDON INSTITUTE. 


TECHNICAL COLLEGE, FINSBURY. 
Principal: SILVANUS T NUS THOMPSON, D.S0. 


QPECIAL COURSE on Springs, by Prof. Perry, D.Sc., FRS. 
Six Lectures, with Drawing Office and Laboratory Work, 
will be given on alteruate Thursdays from 7 to 8 p.m., commencing 


Thureday, October 4th. 
For Syllabus apply at the College, Leonard Street, City Road, 


E.C., or at the Offices of the Institute, Gresham College, E.C. 


JOHN WATNEY, 
WALTER 8. PRIDEAUX, } Sees. 


THE GLASGOW & WEST OF SCOTLAND 
TECHNICAL COLLEGE. 


DAY AND EVENING CLASSES. 
SHSSION 1668-60. 


OURSES OF INSTRUCTION have been 
following Departments, vis. :—C À 

Engineering, Electrical 

Mining Engineering, C B Buildin, 


Naval Architecture, rene Textile Ind 
tries, Agriculture, Metallurgy, Commerce. 
The 


Construction, 


The mr Laboratories will Open 
D. R.8. (Lectures, CHER ‘Wednesday, Thureday 
(Lectures, Mon , Friday, 10-11 EXPERI- 
ENTAL PHYSICS— LYTH, M.A., B.8.E. 
9-10 a.m.). The ELECTRICAL ENGINEERING BORA- 
TORY Fe Ro. WORKSHOP—Prof. Jamizson, M.Inst. C.E., is Open 
The Diploma ang the College and Certificates will be awarded to 


th xaminations. 
are 


Tine Tables of the C and all further 
Slasses, ke 


JOHN YOUNG, M.A., B.Sc., 
! September, 1888. 


KING’S COLLEGE, LONDON, 
ELECTRICAL. ENGINEERING.—1888-9, 


LECTURES on ELECTRICITY and 


A Course of Practical Work in Electrical Pins snl 


Mowpare 
be open on Wapwsspar and Farpay 


apply to Prof. 


THE MASON SCIENCE COLLEGE, TT 


ENGINEERING DEPARTMENT . 


(Civil, Mechanical and Electrical Engineering ). 


Professor: ROBERT H. SMITH, MIM.E., Assoc. 


| T. LINTON RHODES 


on Monday, lst October, 1888. 
are 


Attached to the Workshops and 

Mechanical 
The Calendar, containing a detailed Syllabus of the 

Three Years’ Course in » entitling to a Junio 

of three years ; and full particulars as to lecture 

hours, fees, entrance, and other scholarships, &c., is pu iy 

ee Street, Price 1s., by Post 

su : GEO. H. MORLEY, Secretary. 


Genders. 


BOROUGH -OF .MAIDENHEAD. | 


HE TOWN COUNCIL of the Borough of Maidenhead invites 
TENDERS for the of streets by 


ELECTRIC LIGHT. lie about 8} miles 
m , and at per & 
Sealed endorsed “ for ting,” be delire 


my not tater Chan 4 pas. on 


By Order | 
WILLIAM B. FARR, Town Oui 
Guildball, Maidenhead. 2600 


BARRAGLOUGE à CO., Ltd, 


| of alt th most Improved Machinery Electric Wireand 
| Covering ; , 


» Lapping, Taping 
. ALSO FOR 


STRANOING AND MAKING CA oF EVERY SIZE AND DESCRIPTION. |. 


Globe Works, Rochdale Road, Manchester. ww 


OO. 


Steam Œurnery, 
WILOMAY PARK WORKS, NEWINGTON GREEN ROAD, LONDON 1 


(Æntrence nest to No. 44, Newingten Green Read.) 


Specialities and Inventor’s Designs 


CAUTION. 


Before Purchasing a Dynamo send for a List of 
Prices and References to 


F. H. ROYCE & Co. Blake St., Hulme, Manchester. : 


SUSPENDING SWITCHES, BED SWITCHES, WALL CONNECTORS, | 


CHINA SWITCHES, 


Ceiling Roses, Fuses, &c. 


SHADES IN ALI. COLOURS, 
SPECIAL DESIGNS. 


ALL ELECTRICAL FITTINGS FOR CONTRACTORS. 


FOWLER, LANCASTER & CO., 


Glectrical Gnginesrs & Manufacturers, 


ALBERT WORKS, BIRMINGHAM. 
pote tn Samples on upproral. 2062 


3 


& 


| 
| 
Evening Department for Apprentices, Journeymen, Foremen, : | 
| 
| 
| 
Allan Glen's Buildings, 79, Cathedral Street. | 
Science and Art , 38, Bath Street. 
Young Laboratory Buildings, 60, John Street. i 
ustrie 
Manufacturers of Electric Bell Pushes, Speaking Tube Fittings, and Electrical 
Turned Parts of every description in Wood, —~€ 
ary. | 
Ex 
| 
| 
| W \ 
| 
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OTOR. 


Efficiency 91 per cent. 


À 


APPLICATIONS TO TRAMWAY WORK. 


THE SPRAGUE COMPANY has the following tram ways in paies, or in process of construction, 
in the U.S. :—Richmond, Va. ; Richmond Extension ; Boston, Mass. ; Cleveland, Ohio ; St. Joseph, Mo.; Wyatt 
Park Railway ; Wilkesbarre, Pa.; Wilkesbarre Extension ; Carbondale, Pa.; St. Joseph, Mo., U. P. River ; 
Wilmington, Del. ; Harrisburg, Pa. ; Lafayette, Ind.; St. Joseph, Mo. Extension ; Davenport, Ia. ; Salem, Mass. : 
Brocton, Mass. ; Hartford, Conn. ; Scranton, Pa. ; Steubenville, 0. ; Manchester, Va. ; Akron, ; 
Del. Extension ; Sandusky, O. 

Below we give partial data with regard to one road, that in Richmond, Va. :—It is the most extensive 


difficult and successfully operated electric stteet railway in the world. The attention of railroad'men ia called to 
the the following facts as to its operation :— . : 


The total trackage is 12 miles. Streets covered, g milles, Maximum grade, 107, per on, Longest 
grade is 5,600 feet, varying from 2 to 8 per cent. The curves are 39 in number ; such as a 27 foot radius with 
5 per cent. grade ; 40 foot radius with 8} per cent. grade, &c. Ten miles of the road are now pats being the 


heaviest part, with about a mie of up grade each way. Total genes? 70 cars. 


METHOD OF JUMPING FIRE HOSE ON TRACK IN RICHMOND, VA.. 


Every Road a Perfect Success. One Design. One System. All Dynamos and Motors 
Standardised. All Parts Duplicated. Absolute Certainty of Daily Operation. 


ELECTRIC MOTOR CO. 


16 & 18, BROAD STREET, NEW YORK CITY, U.S.A. 


4 
Ex ( 
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GATESHEAD-ON-TYIVE. 
MANUFACTURERS OF | 


ELECTRIC LIGHTING PLANT 


7 TION Ss. 


Our System has 
been Fitted to the 


most recent 
WAR SHIPS 


of the following 
GOYERNMENTS, 


ENGLAND, | roarteen of these GENERATORS were used for LIGHTING the WHOLE of the | SPECIAL PLANT FOR 


ITALY. FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded . 


ONLY GOLD MEDAL 
‘ELECTRIC LIGHTING MACHINERY, | 


GATESEHEAD-ON-TYINE. 


_ THE WHOLE OF THE 
FIVE COURTS 
OF THE RECENT 


| OF 


“SUNBEAM” 


INCANDESCENT 


727 
| te 
é ~ 
# 
Ww Was Lighted with 


LAMPS, 


SILVER R MEDAL 


HIGHEST AWARD. 


Telegraphic Address : 
“SUNBEAM, GATESHEAD.” 


FROM 200 TO 1500 CP. 


NEWCASTLE | 


]SUNBEAM | 


fas à 


| 
| 
| a of the leading 
a lines have been 
| 
| 
| 
SOLE MAKERS 
ON | 
= 
| 
ON APPLICATION. 
| ‘ 
— | 
| 
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International Exhibition, Glasgow, Stand No. 497, Machinery Department. 


RANKIN 


WOODSIDE ELECTRIC WoRBSs, 


141, SOUTH WOODSIDE ROAD, KELVINBRIDGE, GLASGOW, 
Telegraphic Address: “INCANDESCENT,” GLASGOW. 


ALTERNATING CURRENT DYNAMOS 


All the Pules on same side of the armature are of same sign, therefore 
there is no magnetic leakage. 
All the Poles, however numerous, are formed by one coil of wire only ; it is, therefore, 


FOR ALL PURPOSES. 


LOWERIE- =Ax.x.- 
(L.-H.-K.) DIFFHRENTIAL 


ELECTRICITY METER 


For recording Alternating Currents is made in all sizes 


FROM Lo LIGHTS TO 1,000 LIGHTS. 


HAMMOND & CO. 117, Bishopsgate Street, E. c. 
General & Glectrical & Contractors. sur 


| 
IN IRON, BRASS AND COPPER, &c. 
DESIGNERS AND MANUFACTURERS OF EVERY DESCRIPTION OF WROUGHT IRON WORK 


SHOW ROOMS: 


9, Duke Street Mansions, Grosvenor Sq., W. 
DESIGNS AND ESTIMATES FREE. oe 


THE GULCHER ELECTRIC LIGHT & POWER COMPANY, LIMITED, : 


BATTERSEA FOUNDRY, S.W. 


GULCHER DYNAMO Ss. 


IMPORTANT REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM : TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


Complete with Globe and Fittings, or in strong Factory Lanterns, 1,000 C.P., £10; 2,000 C:P., £40 40s.; 3,000 C.P., 248 40s. 
DMAMOS TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING METALS, TRANSMISSION OF POWER, &c, 
Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 

Particulars obtained from the Co s Representatives and —Messrs. W. Menzizs & Co., 50, Side, Newcastle ; 
Messrs. F. B. Watox Ce 


Co., Market St., Manchester ; Messrs. W. Lester & Co., 1 | West Regent St. Glasgow ; Mr. C. G. Mounram, 
Mr. Lewis N. WILLIAMS, Aberdare; Mr. W. SHANNON, Londonderry ; Mr. 20, South St., 
ES Dros 


Co., Christchurch, N New Zealand; Mr. J. Asmes, 52, Cannon Street, London; or direct by quais to the 
Battersea Foundry, London, 8.W. rk 


LAMPS, DYHAMOS, MOTORS & STEAM ENGINES. 


ies 


| 
| 
| 
| 
| 
| 
SAS | 
| | 
| ( À | 
(OP 
Works:-BERWICK STREET, | 
| 
7 
| 
| 
| 
| 
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WESTERN ELECTRIC CO. 


TELEPHONIC APPARATUS. 
ARC LAMPS AND DYNAMOS. 
_ PATTERSON CABLES FOR — TELEGRAPHS AND ELECTRIC LIGHT, - 


79, COLEMAN STREET, LONDON, E.C, 


Undertake all kinds of Electric , “Lighting (isolated | 
plants or Central Stations), Ship Lighting, Electric 
Smelting and Depositing, Electric Traction and 
Transmission of Power; and being large manufac- 
turers of machinery for electrical uses can supply 
every requisite at short notice. Estimates free. 
Reports made. Particulars of leading installations 
and Lists sent free by post. Work carried out in 


CROMPTON & co. LIMITED, 


MANSION HOUSE BUILDINGS, LONDON, E.C.; AND ARC — CHELMSFORD. ce 


pleasure to the 
of Mater. Telephone. has been in 
Messra, W. Blenheim & Co. 

Sirs,— Your Electric 


is very 


W. BLENHEIM & CO, = PATENT ELECTRIG TELEPHONE 
TESTIMONIALS. i i Al | Station, Virginia Water, Portnall Park, 


ose used in the Landen Er 
change by the ‘Pelephone phone Com 


nce, er 
and 
institutions. Yours truly, of Asyiu LE, BARTON, 


« 


Blenheim & Co. 2687. 
Dear Lg Re e believe that your system of ic | 
communica We one, and have 

Mendation. We are, yours 


x 


| 
| 
CHICAGO, NEW YORK AND ANTWERP. rs 
| 
1 
wa Sirs,—Having ‘ub a sold by 
as are found in most Carbon, Transmitiers, 3 — 
Sirs,—I am glad to say that your telephones which now are 
connect four different stations continue to ve complete the most sim ES have ever ; eg 
satisfaction and never require attention to Keep a do ant te Le changer ck. 
| . remain, yours trul have proved.—Lam, yours truly, JAMES AL C 
| 87, Highgate Road, N.W. 
| months and found them to remain in perfect ) 
| dition, and most successful in their operation and os À 
your instruments. WARN & WAT? 


IMPORTANT NOTICE. 


xxifi_ 


WOODHOUSE & RAWSON 


INCANDESCENT ELECTRIC 


E° Ss. 


Owing to the judgment by Mr. Justice Kay in the action | 


_ Edison versus Holland and others the above lamps 
can now be su of royalty. 


PRICES AND PARTICULARS TO BE OBTAINED FROM | 


GREAT BRITAIN, LIMITED, 


11, QUEEN VICTORIA ST., LONDON, E.C. 


12. WHARE ROAD. CITY ROAD. LONDON. N. | 
TELEGRAPH ENGINEERS AND OONTRAOTORS . | 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for . ‘ 
| TELEGRAPHS AND ELECTRIC LIGHTING | | 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE, 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. — 


WANUFAGTURERS OF SUBMARINE GABLES, WIRE, IRON POLES, MSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY SEBORIPTION. 
Contenste tote the Constraction, ame of Line. 


LIMITEHD 


101, Leadenhall Street, LONDON. Works: ERITH, KENT. BRUSSELS: 41, Rue des Champs Elyoées, 
Telegrams: “CALLENDER, LONDON.” . 


| CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
SPECIALITY--Underground Electric Light Mains. 
| MAKERS OF CALLENDER-WEBBER OABLE OASES. | ore 
For all descriptions of Electrical Work, Underground, Aerial, House and Ship Wires, Braided, 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELEOTRIO LIGHT. 


| | THE CALLENDER INSULATING & WATERPROOFING CO, 


MEW YORE: BOSTON. Works: NEWARK, NJ. PHILADELPHIA CHICAGO. 10 


| | 
| 
| 
: 4 @ ds : ak 
| 
| 
| 
| 
| 


Ei 
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SAMUEL ELLIOTT ‘Albert Moulding Mills, Newbury J 


| god Cables Yelow Des, Pine, On, Mahou 
, barp. Book con umerous ustrations 
very length of Cover stamped with Troie Mark. men 


q é 


WESTERN HLHCTERICAL > BRISTOT. 
Manufacturers of 


Ot New and Imptoved Fattern, with and without ( Case, double or quedrupte plates. Acknowledged to be the best‘fntehet 
Blectric Bells and Indlostors, Aniomatio Gas Ligh Burners, Depres-D'Arsonval and other 
Resistance Coils, ‘Wheatstone Telephones and Morse Sounders o 
Lightning Conductors supplied and erected, and thorough efficiency 

NEW PRICE LIST, POST FREE, 4A. Address: “KINGHAM BRISTOL” 1m 


Two 30-inch Victor ‘Turbines ise 
on Horizontal Shaft, and giving ott 
over 600 ELP., are at work 
THE LARGEST DYNAMO IN THE | 


WORLD for Messrs. the Cowles | 
trio Smelting Company, Lockport, 

WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE, N.Y., and Two 12-inch giving ont 
rate, and of 166 HP. and driving a No.8 BRUSH | 

snd finish, and of the best DYNAMO, for the Aspen Blectrly 


Company, 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. a 


J. CO. | 
Enaineers and Glectrictans, 


19, GREAT GEORGE STREET, WESTMINSTER, 8.W., 
SPECIAL AGENTS FOR EDISON | AND SWAN LAMPS, 


PECIAL TERMS TO TRADE. 
MINUPACTURERS OF ELECTROLIERS, BRACKET IND ALL DESCRIPTIONS OF ELECTRIC LIGHT FITTINGS. — 


| DSTIMATES FOR COMPLETE INSTALLATIONS. | 


J. as oe., 


ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, de. 
IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, &e. 
HLHOTRIC BHLIS AND BATTHERIEHS. 


Apparatus for Science Classes supplied throagh the Science and Art Department at 50 per cent. reduction of prices. 
(LLUSTBATED PRICE LIST OF ELECTRICAL APPARATUS. POST FREE, THREE STAMPS. 
Price List of Chemical Apparatus with 650 Illustrations, post fres eight stamps. 

TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. CE 


J.ORME & Co. (LateMl Jacksoné (o.), 65, Barbican, London, 


| 
Manufacturer of all kinc 
Walnut, &c., in the best manne 
: Casings and Ornamental Covers. 
= | 
| 
| 
| Possesses morethan DoubletheOApe- cont, 
| 
1 ______— | 
js 15, A, | 
| € | = - | | 
| | | 
| | | 
| 
| 


WATER TUBE STEAM BOILER. 


I'VE 


Manchester VICTORIA BUILDINGS. 


Ga. STATTER co. LED. 
” ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEA 


AR LONDON. 
London Office: 49, FINSBURY PAVEMENT, 3.0. 
4 QUDON ” DYNANOS AND MOTORS tor ait parpeses. All singe ready tor immediate delivery. Made by special machinery in the best manner possible and 
THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


STN and DYNAMOS for LIG EHTING 
ing Electrical. to Cantrectors.—Messrs. Statter do not tender for 


RONALD A. SCOTT’S HARDENED INDIA-RUBBER VARNISH 


of and weed by the Admiralty ; Semone Bree. & Co., Led; Angio-Ameriean Brush Slectric Light Corporation, Ltd ; Indie-Ruèber & Gutte-Percha Werks Oo. R. B. Crompton & Con, #6.) 
For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 


This Varnish is a first-class Insulator. by chown quick drying. end requires very high temperature do melt{t when ary 


sole Address—R. A. SCOTT, Electrical Engineer, Contractor to Her Majesty's Government, 861, King St. Hammersmith, W. 
PATENT MAIN SWITCH BOARDS, as to HM. sips 


LIGHT FITTINGS A 


THE BABCOCK & WILCOX CO. 


PATENT 


‘Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


Because of thelr Great Meonomy in Fuel, Safety, trom 
Maplosion, Dursbiltiy; but their Rntire 


European Works :-KILBOWIE, near GLASGOW. 
Head Office for Europe:—107, HOPE STREET, GLASGOW. 


London Office:—114, NEWGATE STREET, E.C. | Paris Office:—20, BOULEVARD VOLTAIRE. [{;,, 
_ Colonial Ofice:—8, SPRING ST., SYDNEY, 5.8.W. 


ROBEY & CO. GLOBE Works, LINCOLN. 


HIGHEST AWARDS’ AT. ALL 
RECENT 


. 
{ 


THE GOMPOUND “ROBEY” ENGINE. 


These COMPOUND “ROBEY” ENGINES work with a consumption 
of less than 2 lbs. of Welsh Coal per H.P. per hour when 
developing 23 times their nominal power. ne 


in use, | 
Gee’ with the lighting of the 


4 
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ARE MANUFACTURED SOLELY BY THE 


POWER 


Who ¢ own à all the Patents under which Efficient and Economical Storege Batteries can be made 


CU 
4888 PATENT 
CELL 
is the Strongest, 
MOST EFFICIENT 
t DURABLE 
Paris, 1897 


Wearty aoven years’ expertenes in on 6 
large scale has resulted in the production of an 
| article which is absolutely reliable. 


. ‘HE E.P.S. COMPANY is now supplying BATTERIES of the Patent 1888 TYPE | 
ONLY. This type is admitted to be both mechanically and electrically the most perfect. : 
Internal short-circuiting in these cells is impossible. The efficiency is considerably | 
increased. They give no trouble from falling pellets of active material. Plates suspended | 
clear of bottom of cell. The oxides are free to expand and contract without straining or 


buckling the grid. 
| BATTERIES FOR SHIP LIGHTING. 


_ BATTERIES SPECIALLY CON STRUCTED TO REQUIRE INFREQUENT ATTENTION. 


Special Construction of 1888 Type for Central Station purposes on all systems using Direct Current 


TRACTION AND MOTIVE POWER CELLS 


* FOR HIGH RATES OF DISCHARGE AND MINIMUM OF WEIGHT. 


BANPACTUREES OF PATENT AUTOMATIC APPARATUS POR THE EPS, SYSTEM OF PUBLIC SUPPLY OF ELBCTRICT 


SECOND EDITION TRADE CATALOGUE NOW READY. 
CONTRACTORS FOR CENTRAL STATION LIGHT... 


4, GREAT WINCHESTER STREET, LONDON, E.C. 


LONDON | ‘ESTABLISHED 1882. | 


| 
| 
, 
| SS | 
| 
| 
- 
| 
| 
{ 
| 
Ng 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
id 
“4 
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WOLVERHAMETON. 


IMPROVEMENTS IN 


ALTERNATING CURRENT 


DYNAMOS. 


TRANSFORMERS OF GAULARD & GIBBS AND LOWRIE HALL TE 


CONTINUOUS CURRENT DYNAMOS AND MOTORS, ‘ACCUMULATORS, ba. 


| PRICES AND PARTICULARS ON APPLICATION. 


LONDON REPRESENTATIVES :— 


| LT SORHAN, 2, PRINCE'S MANSIONS, VICTORIA ST, SW. 


SONS Co. Lro, 


BRITANNIA TRON WORKS, GAINSBOROUGH. . 
Tandon flees, Show Rooms and BUILDINGS, 79, FARRINGDON ROAD, EC. 


Fixed Engines, 8 to 10 Le, with inside Crank, for Cornish or Loco- 


— 


| 
i 
le. 
| — 
| 
ect. 
16,200 
ENGINES SOLD ¥ 
| | 14 | | 
Portable and Semi-Portable Engines, with Underneath Engines, Simple and Compound,for Extreme 
| Automatic Expansion Gear. Economy in Fuel, tit Eng nd Boilers. 
3 Goll. 5. & 00. KEEP A LARGE STOOK OF WGINES &c., OF ALL SIZES AT THEIR LONDON DEPOT FOR IMMEDIATE DELIVERY ON SALE OR 
/ 
, = | ‘ | \ | | — 
| | 
| 
| à “ap | fixed Engines. with Disc Crank, Singie 13 to $5 EH. 
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ADVANTAGES: OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 60 to 90 per cent. of the Cost of Oil. 
ASBESTOLINGE is the Cleanest Lubricant. | 
ASBESTOLINE is favoured by Insurance Companies. 
 ASBRBESTOLINE is the most Inodorous Lubricant. 

_ ASBESTOLINE is the safest Lubricant from Ignition. 
 ASBESTOLINE has beaten all other Lubricants in trials. 
| ASBESTOLINE is applicable in and out-doors in every climate. 


CONSISTENCY OF ASBESTOLINE. 
all circumstances, is made in four À 


is pecially adapted to ordinary Land 


in and out-door, in this country. 
ASBESTOLINE, B, a little more solid, is for use on Steamshipe STOLINE, 0, wn 

have Lubricant stiffer than A. ee 


of Asbestoline as a lubricant of the highest efficiency in every kind of BS aban 0 it has never been equalled by any other lubricant 


_ of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad ee phase re wear, when the system of lubrication 


has not received due consideration. Engineering firms of the highest standing 


Supplied in Kegs, 28, 56, or 112 Ibs. Price 2s. Sd. per Ib. Kegs Free. 


TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ie, 


_ stores of Messrs. J. Bell and Son, in Southwark Street, to a number safe a lubricant Len 1 
of tests, in order to ascertain whether its use in Mills or Factories desired or obtainable. In the case of fire breakin er any | 


consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, 


Below willbe found illustrations of the mode of fixing Labrioator for Asbestoline to bearings. 


\ 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER. & MACHINERY, 


IS SPECIALLY INVITED TO THE FOLLOWING. REPORT. 


Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE were submitted to Otto Hehmer, Eeq., for analysis, and the 


subjoined Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 


The Laboratory, 11, Billit , E.C., London, eters, and that conseq friction obtainable in the ordi | 
‘May, 1888. is Cupeble of developing inflammable 


I have subjected a sample of Bell’s Asbestoline taken from the han + Se > 


found that Abestoline ignites only with the greatest | of Keating, spe combustion, either or 
diG@iculty when ht into contact with Some: woes th inflammable material. 
other combustible soaked in Asbestoline burns, if anything, From the physical nature of Asbestoline its use is of necessily 


ty than by itself, that its t is . perfectly clean and free from waste. 
at the of Moret Thorne: (Signed) OTTO HEHNER, Public Analyt. 


ASBESTOS COMPANY, LIMITED, 


__-LLUSTRATED PRIGED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE OW APPLICATION. 
Depots :—MANCHESTER: Victoria Buildings, Deansgate. LIVERPOOL: 2, Strand Street, James Siroel 


ASBESTOS. 


EEE 


ERS 


REGISTERED. 
(ET, 
TT. 
| at | 
ASBESTOLINE, to | 
legrees of cons 4 
The reputation 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, 
and other Textile Manufactories. In Corn Mills it hes proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up to 5,000 revolutions : 
| ra a N N ~ 
| i | | 
| | | à. | | | 
Lubrieater Atted to Showing Section ot Lubricator fitted to Lubricator in Position 
| 
i 


T7 
* 


material which adequately combines 


possesses will at once be seen. 
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ASBESTOS 


$ 
abore, 


| Under this registered title are included the inventions of Mr, Field, and experience has proved them to be 
the MOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS ever made. They constitute such a com- 
_ bination of Asbestos and India-rnbber gs secures the maximum of elasticity and heat resistance, and they are, 
| therefore, UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quad- 
raple Expansion Engines of the latest type. The Packings are composed of rolled Asbestos Cloth, but the 


IN ORDERING STATE WHETHER 9QUME, ROUND REQUIRED. 
Seton 5s. 6d. per Ib. Sun Gs. 6d. 


ASBESTOS 
SHEETING. 


The dan ety to 
obtained from this house, is re- 
cognised as the most efficient and 
economical jointing material in . 
use. It is composed of a specially 
. prepared India-rubber Compound, 
protected by a covering of Vulcanised 
Asbestos Sheeting, as shown above, 
and as it is the only jointing 


permanent elasticity with heat 
resistance, the advantage it 


Pre Gs. per Ib, in Sheets. Rags made Taide Os. 


Made om he Optinder and Foie to eng thickness fee Uneven 


148, SOUTHWARK ST. LONDON, SE. 


fosses BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basin. GLASGOW: 6, Roberson 


, 
| 
| 
| fs G 
| DACCER PACKING À | 
‘ } 
k 
” om | i 
j 
| 
? 
The centre from which the 
| requisite elasticity is obtained will | 
LSS ity adapt iteelf to uneven surfaces to 
| 2S Le ig which it may be applied, and 
allow -the expansion and contrac- 
== being Asbestos 
gt and so prolongs its elasticity. For 
| Manhole, Mudhole, Steam Pipe, 
| PS SECTION OF SHEETING. RE and Mash Tun Door Joints it is un- 
CA Patent No. 640, \ equalled, and if applied as directed 
e 


24, CHARLES STREET, HATTON GA! 


Pletal 


Manufacturers 


BOWLING GREEN LANE, FARRINGDON ROAD, LONDON, EC, 


: a j 
> 
‘+ e 

Mu? 


ASS 


( FOR J. O. MOUCHEL’S HIGH COONDUCOTIVITY COPPER 
St Brass, and Steel, Round, Hexagon and Fiat all Sizes kept in Stock, É 
Straight Drawn, Iron, 4 


Estimates for Screws and Turned Parts Roccipt of Patiorns. Considerable Reduction for Large Qui 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOOK. 4 
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CONTENTS: | 
|: 
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| Influence of Electrical Canalisation (illus.) … 964 Electric Lighting Systems (dustrated) .. . 884 
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: 


PATENT T_ OFFICE. 
iH. GARDNER, 
166, FLEET STREET. 
il, © nL OW. 
|: & Co. 
Pamphlet of Costs Gratis, 
— 


years 


| PHCENIX F FIRE OFFICE | 
(ESTABLISHED 1108.) 3 

| CHIEF OFFICE:—19, LOMBARD STREET, EC. 

| WEST END OFFICE :—87, CHARING CROSS, SW. 

LONDON. 


36, PEROINAL STREET AND 9, STREET, 


RICHARD JOHNSON NEPHEW, 


* 
: 4 
’ ‘ 4, 


Ovvics : 
| 8 GREAT WINOHESTER STREET EO. mr 


EDGES’ PATENT 
GUT-OUTS AND MIGA FOILS. 


GREAT REDUOTION PRICES. 


1 to © Amperes st 1s. per Donen, Mott, in Gross Packets 


Quotations from the Sole Makers :— ‘oa 
THE GLOBE ELESTRIOAL & ENGINEERING COMPUT, 


M. FOXOROFT | 


deo F. Lmoss), , 


und Telephone Case 


> 


CONTRACTORS TO HER MAJESTY S. 


4 Losses paid over £16,000,000. | CLERKEN WELL, . LONDON, — ECO | 
| ELECTRIC LIGHTING.—1ISth Edition of the | 
fer ave up te Lock and Bleck, Single Noodle, Bell, Sounder, Ferterster, 
PRIES MEDALS, LONDON, ten; PARIS - 

+. WIGGINS & SONS ONS, : 10, Tc Tower r Hill, LONDON, E., 


_ of Mica Goods for Philosophical and ALL purposes 
GOVERNMENT, 


MICA. 


In, CONS. HIGH 


SPEOIALITY:—TELEGRAPH WIRE, TO ALL  SPEOIFIOATIONS. 


VANISED 


| 
Contractors to Der Plajesty’s Government & Railway Courpanies: 
| BEST REFINED THLEFHONED WIRD. 

PATENT GALVANISED WIRE. 


a. 
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HALIFAX, 4 
| Landon 


CARBON PONTS TUBES, LTERS, ELLS & BATTERY PLATES | | 


AND CO, 
A à 

. 


» 


Light, 


(THE BARNSLEY EY CARBON co, 


Manufacturers of 


OF EVERY DESCRIPTION. 


ORK S:-BARNSLEY. 


à GLOBE ELEGTRIGAL & EROMEERIG 00, 


. 


- 7, Casrensr Sreust, Broapwar, 
| BARNALEY.” 


THORPE 


CASTINGS IN GUN METAL 


And PHOSPHOR BRONZE. 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 
MACHINE CASTINGS. : 


MANUFACTURERS OF’ 


Brass, Gun Metal and Phosphor Bronx in Ings 


BABBITT’S METAL. 
DEALERS IN ALL KINDS OF OLD METALS. 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 


WOODOOOK STREET, BIRMINGHAM. 


ELECTRIC WIRES. 


Insulated Wire and Cables 
‘of every description for 
Electrical Instruments, 


UNITED ELECTRIC WIRE Co.,| 


: Mie; Olerkenwell Green, London, B.C. 


TE LAND ELECTRIC WIRE a | 


LETOMSTER. 


FOR ‘BELL HOUSE WORK. 
MACHINES, ‘TELEPHONES, kes 


Fancy Covered and Braided Cables and Wire. | 


ELECTRIC LIGHT LEADS | 
SILK AND COTTON 


— 


2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. | 


G@ The lamps of this Company are of low resistance, and 


entirely free from the claims of other companies. 19 + 


SOLS M4KERS POR BNGLAND AND THB 


. 


+ 
4 
4 


. 


COVERED | | 


= 


THE BERNSTEIN ELECTRIC 17) | 


A. SHIRLAW & CO, BIRMINGHAM 
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DYNANOS, | Electro-Plating, | 
For Incandescent or Arc | Transmission of Ponte. | 
| | de, — 
| 
| 
j 
| 
C0 
| 
| | 
GAS POWER WORKS: 
84, EAGLE STREET, RED 
| LION SQUARE, W.C. si 
tor Telephone Cons. 
Telephone 
| Magneto Generators 
| 
Galvanome. 
Pneu- 
L 
| L 


à 


F 
# 


PUMPING, 


Special attention i in fitting up Factories with Electric Power, and quotations given for Electrical 


tend to cheapen our Vit 

| Send for Samples and Quotations. 

OR SALE BY ALL ENGINEERS AND SUPPLY QOMPANIES, 
Manufactured only by 


THE VITRITE WORKS, 


‘(LOW TEAMS), 


et the | 
International 


Inventions 


4 az. — © = 


“MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N.W. 


te Tramcers, Lannchee, Lifts, Cranes, ko, wound to any tension, mitable for 


IN MINES, 
COLLIERIES 


| and IRON WORKS. 


and WINDING 


Transmission of Power for all Industrial purposes. se 
MACHINES FOR SPHOIALLY SLOW SPHÈD. 


W. T. HENLEYS TELEGRAPH WORKS 4 


COMPANY, LIMITED. 


Offlces:—27, Martin's Lane, Cannon Street, London BO. 
TELEPHONS No. 17%,  WORKS:-NORTH WOGLWICH.  . 


Planufactnvers of 
SUBMARINE GABLES, 


ELECTRIC LIGHT . CABLES. 


j | improvements are in hand | 
AWARD | — ‘Telegrams; 
7 Taches 2686, 
{ 
| 

| 
| 
| 

| 

| 
| | 
) 
| ELEOTRIO. LIGHT. 
3 
| 
| ) #7 DYNANO WIRE, |: 


fess 


No, 6, 


WALSALL 


“WALSALL” HOLD 


. 


Ceiling Plate and Balance Woaight 
45s. per dozen. 


No brittle parts. -Is wired from the Front. 


No. 5. 


No. J. 


~. 
| 
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M" Switch (16s.) 
_ 1 | 
| | | | 
im | | | Ji | 
f i: 7, | 
With 
“‘Walsail Switch” (18s) attached — | 
to Holder. | A. 
| 
@ 
| | 
‘ 
| . | | 
| | 
à 
| “T" Switch. | 
. | No. 1. 
and Holder. | | | = 
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1. | 
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SOSHPH BOURNE & SON, 


ACTURERS OF THE WELI-KHOWN 


Broa que TELEGRAPHIO _INSULATORS AND BATTERY JARS. 


these ufactures have been celebrated for of vitrefaction combined with and 


cross 70 Tark’s Head Yard, Tur Street, London, E.6., 
me | IMPRO 
IMPROVED GRAMME, MAOHIN 


ARTHUR 8. GILL & C0. 


MANUF. 
DYNAMO 
Electric Light Fittings of every description, 
SETS OF LIGHTING PLANT. 


< 
LISTS ON APPLICATION. LIBERAL TRADE TERMS. 1906. 


OW TO PURCHASE A HOUSE FOR TWO 
| 
À OF LAND FOR 


peur pu LLEYS, 


Flywheels, Step-Cone Pulleys. - 66 99 
LIPSE” 

| SHAFTING, 5, PHŒNIX PLACE, 

| GOLDBATH FIELDS, LONDON, W.0. 


MANUFACTURERS OF 


Every description of Cases 


BY MAOHINERY 


TELEGRAPH, TELEPHONE, AUTOMATIC 


And Electrical Instrument Makers. 


|| PEDESTALS, | 


CASE MAKERS TO THE 


CONSOLIDATED TELEPHONE 
CONSTRUCTION & MAINTENANCE CO., LD., 


Who are the Sole Licensees for the mauufac- 


of above, 
| nad ? = ture of Telephones and Transmitters in the 


will interest with 


the United Telephone Co, fm 


LAURENCE, PARIS & SCOTT, Lita; 
ELECTRICAL ENGINEERS, 


of Patented 


for Lighting ~Foune, 
‘Factories and Private Residences. 


GOTHIO WORKS, KING 
a NWORWIOH. 


United Kingdom under the Patents held by 


; 
| FORD, f | 
MUD | 
| ESTABLISHED 1861. | 
| BIiBEBEOK. BANE.— 
Southampton Builét | ; 
| ACK, with full post tres, om 
| OUR CATALOGUE | 
wg 4.8 for the Transmission of Power, is 
THE ONLY 
ONE IN THE WORLD. he BIRKBECK ALMAWACK, with full j 
| | 
| 
FIXINGS, 
.Wall-Boxes, Hangers, Brackets, Stools. 
| HIGHEST CLASS. | 
REDUCED PRICES; FREE DELIVERY | 
: ; throughout the Kingdom. | 
| } 
| 
‘ - “YW | 
#} | 
| 


_ PHOSPHOR er | 
CASTINGS, , 


GAS 
DYNAMO COMBINED 


viii THE TRLESRAPHIC COURRAL INAL AND ELECT! 
OVERHEAD TELEPHONE TELECRAPH LINES 

| S And all Electrical Purposes. | 
LC Patent Sn | 
Phosphor Bronse Bronze and Silicium Copper 
for Springs, Ropes, Serews Mire of Great Tosi | | 
| Rois, Sheets, &c. Bearings, Bushes and High Conductivity for Telephone | 
and other wearing parts Ay & Telegraph Lines and other 
Of the British and Colonial Patents, On | | 
| e ® 87, Sumner Street, ‘Gites, London, 8.E. A | 
‘Sins: | À Impulse | 
‘EP 
mt 
| 10 HP. / 3 (|| 

Victoria St. F 


mL 4x 


“| & 8" PATENT PORCELAIN SWITCHES. 


Incombustible, Good Contech, Agile Break, Efficient Fuse. 
eet “ON” and “ OFF” ACTION and INSTANTANEOUS BREAK, 


Tnfependent of at whish is turned. obtained by the us if Single 


SEVERAL SIZES, PATTERNS, AND COLOURS MADE. 
Variety of Porcelain Cut-Outs also Stocked. | 


_DORMAN & SMITH, 


ADVERTISEMENTS. 


ordered 
Aooumalaters. 


| 
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CROMPTON & Co. LIMITED, se PAGE 2 


ry, x Sor’ nak | entry, 
| Power Storage Go. Woodhouse & Rawson Mo Electricity … 17 
| | Electrie Jägnt. Mica.—F. Wiggins & Sons - .3 
LEE (Boxes only) ... Comp. Meter, | 
are! | — M. eco eee CET 
| Johnson & Phillips eee wt Mes. Ry. & Motor Co. 19 
tes —Bell’s Asbestos Co. 28, 29 weg Power Co. ps 8 
Auctiencers and Valners (Mechanical). | Poles (Weed aad irén). 
| Wheatley Kirk, Price & Goulty ‘Anglo-American Brash C 
Batteries. ‘Barnsley Carbon Co. Dorman & Smith …  …  … 9 
India-rubber, G.P. & Tel. Wks. Co. G. Binswanger & Co. __e.. ce Taylor, Tunnicliff & Co. 12 
Globe Hlectrical Co. ... ... Perens Cells. 
Telegraph Mfg. — Johnson & Phillips eco q. & Goes eee bee 
| Battery Jars. : Lacombe & Co. - 
J. egy eos eco Woodhouse & Rawson eee eee Limited, .… eee 7 
Price, p eco : aoe Electric Light Fittings. breakable Pulley Co. 
| 
| 
Ebonite. irell | ove 
| India Rubber Co 17 | Ac. 
Electrical | Ra Contractor Sons & Co. 
anvil eee Mendham & Co. eee Ramsden, Camm Co. eee 13 
& Cooper One Co. Mie. Go. F. Smith & Co. … we «we 8 
eve rT) eee | eco , eos 16 eco woo 18 
Smith & Co. eee as H. | eon eco eee ecco 4 Weed Le Elliott ecco eee 
Telegraph Mfg. Co. ...  ... 16 Walsall Company .. 6 R. Garrard & Co. ... 11 
Muscat tannous ADVERTISEMENTS relating to Situations, Articles for Bale and Wanted, d'e., d'e., appear on Page 17 (middle of paper.) 


JOURMAL ND ELECTRIC 


ELECTRIC LIGHT FITTINGS, 
ARTISTIC,” 
6 ELECTRICAL,” 
INEXPENSIVE.” 


Works Berners st, London, W 


EYE 


À mbisoN, SWAN, CHEESBROUGH AND OTHER PATENTS. "ED 
of dent Lamps, tom 1 CP. to 1,000 CP. Swan's Miners Lamp, 


_ BLBOTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Clubs, National Provincia Bank, BRE. Duc d’Aumale’s house, ‘and Steam Vessels. 


FAOTORT: PONDERS BND, MIDDLESEX. 


For Prices, Estimates and Particulars apply to 


‘THE SECRETARY, 13, Albert Mansions, ‘Victoria Street, SW. | 
DAVEY, PAXMAN & Co., Engineers, COLCHE STER, 


Devote special attention to 


| 
= $ 
\ { 
ca 
à 
ET 


nome 


Telegraph Address:— 
“PAXMAN, COLCHESTER.” 


| 


provide the moti for driving 
most in the market. + Mosteical Machinery atthe 


- Lonnox Orrics:- 189, QUEEN VICTORIA STREET, E.C. Light Shed. 


INTERLOCKING THE LOCK AND BLOCK. 


SAXBT & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, ¥.W,, 
Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. 


THe AN GLO-AMBRICAIN 


LIGHT CORPORATION, 


MANUFACTURERS or ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
TRANSFORMERS. MOTORS. 
_ BRUSH DYNAMOS AND ARO LAMPS. 
VICTORIA DYNAMOS AND. INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESCENCE ‘SYSTEMS. 


The Opens are prepared to carry out installations on the Purchase-Hire System, and to tender fo 
the supply of plant for temporary = 


FULL PARTICULARS ON APPLICATION TO THE SECRETARY, | 


112 BELVEDERE ROAD, ‘LAMBETH, S. 


à 
‘ 5 
‘ 
0 s 
j 
‘ | 
L) 
| @ 
aa , 
| 
| 
— [ = 7 _ > 
| 
mt Semi-fixed Compoun¢ 
LI 
: 
| 


‘THOROUGHLY SEASONED Mahogany, Teak, Walnut, 0 Oak, | ke, he. Pine Piteh Pine, and Beals. 


| APPLETON, BURBEY WILLIAMSON, Manet, 


| BALMORAL BUILDINGS, 91, QUEEN VICTORIA EC. Telegrams: “Installation,” London. 


| NOIA GUTTA PERCHA k TELEGRAPH won 


DYNAMO MACHINES, ARC LAMPS, 


aor w * 
‘ 


| MAHOGANY, HARDWOODS AND TIMBER. 


CONTRACTORS TO RAILWAY 


STOCK COMPANISS. : 


CABLE CASINGS AND COVERS IN ALL WOODS AND DESIGNS. 
Seasoned Woods cut to ‘sizes for Telephone Boxes, Electric Apparatus, &c. 


Mahogany, Tsk, sod other log Timber, in Tem ce Stage Lays Speciation on 
; Telegraphic Address: “ Acajou, London. 


LAMPHOLDERS, 
FUSES, 

OBILING ROSES, aso. 


CHINA 


FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 


COMPANY, LIMITHD. 


Offices : 106, CANNON STREET, LONDON, B.C. 


MANUFACTURERS OF. 


_ Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 
VOLT AND AMPERE METERS. 
CONTRACTORS FOR SUPPLY ‘AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


LIGHT INSTALLATIONS. FOR ss, HOUSES, OR FACHRIES 


mSTIMATES ON APPLICATION. 


| Works: SILVERTOWN, LONDON, 


THE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, EC. 
Mannfacturers of 


COVERED WIRES 


OF : ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND THLWPHONEH WORK. &oO.m 


LA 


END -ECECTRNCAL REVIEW SUPPLEMENT. 

| 
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THE ELECTRIC APPARATUS COMPANY, 
4, Charing Cross, S.W. Works: Arnold Read, Bow,E. Stores: Little Paris Street, Lambeth, | 

BEST AMBRICAN WHITEWOOD a 


CASINGS MOULDED 


; ‘ALL SIZES KEPT IN STOCK. PRICE LIST POST FREE. _ 


| ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


(1. 6. Pal as. PA, ILLILE,, Lactrer on Ketel tthe iy of Landon Coleg, WILDING, LU) 


patent cases 
1. VICTORIA STREET LONDON, F.C. 


RAMSDEN, CAMM & CO.. 


d BRIGHOUSE. YORESHIRE, | 
: Æteel Wire Drawers and Galvantzers. 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


FRAC? . Contractors to H.M. Poxtmaster-General,the Indian and Colonial Governments and leading Railway Companies 
B. | LONDON OFFICE: 72. KING WILLIAM STREET. E.C. 


technical, sclentifc advice in all matters connected in-all odunteive. Searches 
conducted, opinions technical Trade marke and deat 


SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, LIMITED 


(Manacen—EDWARD J. DALE), 
9, HBIRBY STREET, BATION GARDEN, 


ELECTRICAL AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKNES, | 


Wood Turning and t'abinet Work for the Electrical and Ncientific Trades. 
ELECTRIC BELLS, INDICATORS, SWITCHES, BATTERIES AND FITTINGS OF EVERY DESCRIPTION FOR ELECTRIC BELL AND LIGHT FITTERS, 
WRITE FOR ESTIMATES AND CATALOGUES, FREE. 


9, KIRBY STREET, HATTON GARDEN E.C. 200s 


TAYLOR, TUNNICLIFF & CO. 


BASTWOOD, HANLEY, 

Manufacturers of | 
PORCELAIN PARTS FoR 

LAMP HOLDERS, CEILING ROSES, 


SCREWED SWITCH BASES AND COVERS, | svar 


cou T-ovu TS, Better work is done by it at less cost than that of hand work, 
SAFETY JUNOTIONS, | Dividing, Bouting, Farming, 


And Specialities fur Klectric Lighting. = ua | AS SUPPLIED TO H.M. POSTAL TELEGRAPH FACTORY. 


STEPHENS SMITH 


\ Millwall, LONDON, E. 


ELECTRIC LAUNCH BUILDERS, 


VOR Tae 
|BLECTRIO TRAMCAR Engineers | GIVEN 
FOR 
and . SEIP LIGHTING 


MOTOR MANUFACTURERS, 


Boiler Makers 
| | : ELECTRICITY. 


DYNAMO REPAIRS 
à 


SPECIALITY. | 


| 
| 
: 
000 | 
| 
@ 
| | 
E.C. 
— 
YA | 
JE 
| 2079 | 
| ‘ 


For PARALLEL or SERIES ARC LIGHTING. 

PERFECTLY WHITE BURN WITHOUT | 
ET C ES. woe on 
— A Farthing a millimetre per Foot, or £1 a millimetre per 1,000 Feet (from 8 to 19 millimetres). of 

(25 mm. = 1 inch). Per Foot. Per1,000Feet.|, Size mm. | | ‘1,000 Feet. | 
8 mm 2d. es | 16 4d. 216 © 
_ 9 ,, 29 17 217 0 
10 , j 210 18 . d 218 © 

£11 20 22 0 

12 ,, 3 212 29 7d £26 10 

18, 218 25 8d 231 0 

af £14 27. 10d. 2360 | 

1 15 ,, 215 | 30 lld.. | 242 0 


Made in any Length. Discount for Quantities. 


MILLIMETRES 


| AGENTS WANTHD. 


Telegrams: ‘“ ELECTRICITY.” 


REFER TO OUR CATALOGUE FOR ALL OTHER SUPPIIES. 


THE GENERAL ELECTRIC’ 
 @ BINSWANGER a CO, 
MANUFACT URERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 


5, Great St. Thomas Apostle, LONDON, E.C. 


Telephone No. 1887. 


* 
de Ag: 
. 
à 4 Ps 
+ 
La 


Co. 


| | N | 
| of \ \ 
! | 
| 
| A © | 
S$ 
| 
| 
| 
| 
© 30 30  «o so | | 
| 


SUPPLEMENT. [October 


LEEDS, ENGLADD. 


BNGINHBRS, 


. 
LOW GAPACITY, 


‘UNDERGROUND WORK.” 


FITTED WITH 


“Hartnell's Patent Automatic 


Expansion Gear. 


FIRST PRIZES 
and 
GOLD MEDALS, 


Sydney, 1880 


London, 1885 ; | 
COMPOUND AND DOUBLE CYLINDER sg TRACTION AND PORTABLE ENGINES | 

SEMI-FIXED ENGINES altatre, 1987. AND DYNAMOS COMBINED. 
Pitted with Hartnell's latest Patent Automatic = = 


JOHN FOWLER CO. LIMITED, LEEDS, 


= : 


| \ | AND | 
ELECTRIC LIGHT, TELEGRAPH, TELEPHONE 
. 
‘ 
| WRITE | 
SAMPLES WO CROSS-TALXM | | 10-Wire Telegraph. | 
| 
| 
| | 
| | | 
| XS ZZ | 
| Armoured Cables, | 
eee | | ZZZ ee ,°. | 
FA => CA SENS 
Bleotric Light. | 64-Wire Anti-Induction Telephone. | tion Telephone. 
@ 
ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. 
Single Cylinder, or Coupled Horizontal 7 
FITTED WITH LOCOMOTIVE BOILERS | 
. | . Cornish and Lancashire Boilers. 
Hartnell's Patent Govenors. . | | | 
à = 
nansion (à Specially suitable for movable installauon | 
| | 
| 
| 
| 


7 4 ».* 


/ 


we. perfect ever produced, — 


L Type (15 Plate) Ship Lighting Col | a great advance. 


Mew ‘Publications. 


dantphlet.—2nd. Ed. 1888. Demy 810. ‘The E.P.S. Automatic System for the Public Supply of Blectrelty from Storage Batteries.” 
Jlustrated Œatalogue.—SrconD EDITION, 1888. ROYAL OCTAVO. 


EPS ACCUMULATORS, STANDARD ‘TYPES. ACCESSORY 
L Type (Glass Cell), Great Storage Capacity. |. ||  Regulating Switchboard, 60 to 1,000 amperes. 
L Type (Teak Cell), specially made for Ship Work. Automatic Apparatus. 
T Type for rapid discharge Trs ction Propulsion ete À Current Switches. 
‘Measuring Apparatus. 
O Type for Train Lighting. Electro-Motors. 


V Compost Portable Sets for Vehicle — Electric Launches. 


Electric Tramears. | 


Special € Cells made to specification for— 
Central Station Lighting Every requisite for. Installations on the Storage 
4 | System, whether from— 
Telegraph and Telephone Purposes, 


Central Station Ligh 
Military Work, Isolated Plant, 


‘Temporary Lighting Jobs, Be 


POWER 


COMPANY, LIMITED, 


; 4, GREAT WINCHESTER STREET, LONDON, E. C. 
Telegrams: “Storage, London. Telephone $38. 
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TELEPHONE No. (LONDON) 1938. ! 


“ LIMITED, HELSBY.” 


CONCENTRIC, LONDON.” 


N.B.—Our Catalogues, specially illustrated by Rimbault, Post Free. 


| The following Goods are manufactured absolutely from the raw material in our own | 


shops, hence our ability to supply Goods of the highest quality at the lowest possible 
remunerative rates. | | | 


à N 
NN 


NAN 


The above is an exact section of a 570 G. P. Wire Cable now being manufactured 
THROUGHOUT at our own works, and samples of which will shortly be on view at our 
London Office and the Glasgow Exhibition. 


: 
LE 


OUR TRAVELLERS WILL HAVE PLEASURE IN WAITING UPON BUYERS WHO WILL KINDLY 
FURNISH US WITH THEIR NAME AND ADDRESS. 


— 


Full Stock of all Goods kept at our London Office and Warehouse—29, Queen Street, E.C. 


1 ¥ 
| | CONTRACTORS TO | 
7 Pest Telegraph QUE War Admiraitty, 
Ay Res \ AND /A\ AND / COX ty | 
— 
ond CABLES c vil SCREWS . 
— — © Wo . — 
NSTRUMENTS] LIGHT PPT PENDANT) CASTINGS 
| AY 4 
The a\ The i 
Railway and Telegraph NE Telephone & Electric Light : | | 
Companies. à A R W si Companies. A 
| | 
| I 
| à 
| 


TELEGRAMS: INDIOBS,” LONDON. 


TELEPHONE: 1588. 
| WHEATLEY KIRK, F PRICE & GOULTY, 


ELECTRICAL AUCTIONEERS, VALUERS 


ARBITRATORS, 


62, pane ‘VICTORIA STREET, LONDON, E.C., 


BOTRICAL PIANT’ 
| For every description of New and Secondhand 


ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, de. 


Bendy for immediate delivery, consult 


Glectrical 


Published Monthly, Post Free, 6d. 
Offices: 52, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams: LONDON. ‘Telephone: 1683. 


OF DYHAMOS & ELECTRICAL GOODS. 


Is prepared to receive Dynamos and other 
Electrical Goods for Sale on Commission, and 


- can at a few minutes’ notice put any machine 
down and run it to show intending coca à 


its output. 


ELEOTRIOAL 60008 IN STOOK. 


INSTITUTE OF MEDICAL ELECTRICITY, 


LIMITED, 
%Ma, REGENT ST, LONDON, 8.W. 


(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 


TOR TERM, de, APPLY 10 THE MANAGING DIRECTOR. 


| " [*Stzuctions FOR THE LAYING AND JOINTING 


F UNDERGROUND ELECTRIC CABLES.” — Pro- 

—Translated from the French of Dr. Francois 

Co., 26, Norfolk Street, 
61s 


The 
ma, W.C. 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F.WINTER, —— 
188, LONDON WALL WOOD STREET, E.O. 


EBONITE. .. 


dlant,” 


18438 


Three Lines and Under (24 words) “ens 
For Every Additional Line (8 words) -.. 

| Three conseoutive Insertioes for the Price for Two. 
terms for which 


N EXPERIENCED A.S.LE. & E. ‘oad AM.LCE. 


” | ee eo to an ment to take entire charge of L 
18, St. JOHN'S SQUARE, CLERKENWELL, 
LONDON, B.C. _ ENTLEMAN, tner in old established 
| to travelling and estimating Address, 
3 of ELECTRICAL vir 2636 
COMMISSION ROOM | TANTED, Meter for continuous current, 25 am 50 volts. 
Warton AND Down, New 1 


ABLE.—A second-hand cable in 
ie large quantity of good 


Brush ny and other makers.— Pull of 
J. Gizuerr, 26 Red Lion Square, Holborn, 


E.—About 8 cwt. of new cotton-covered wire 
Glover & Co., including No. 16, 18, ght Is. 2d. 
1s. 6d. per Ib.—Ennzst J. GILLETT. . 2877 


LU italian FOR SALE.—The English, French, German and 
Italian books, on electrical subjects, of a well-known tele- 
graph engin eer are for 
Sfiices of the C. 362 


NXCELLENTLY “ formed” STORAGE BATTERY or ACCU- 
MULATOR PLATES; can be cut for any size of cell. 


| Price, 18 inches by 12 inches, 1s, 9d. each; Vulcanite Grids same 
Failsworth, 


size, 6d. each — DvapDILL, Electrical Engineer, 


 ELEOTRICAL REVIEW. 


Banuwee AND CASES.—Subecribers and others can have 
their half-yearly numbers bound 

Cloth at the rate of 3s. 6d. per volume. Cases for ‘ate 

also supplied at 2s. 6d. each.—22, PaTERNOSTER Row, Lonpon. 


co., 
Steam Curnery, 
MILDMAY PARK WORKS, NEWINGTON GREEN ROAD, LONDON N. 
(Enérance nest to No. 44, Newington Green Read.) | : 
Manufacturers of Electric Bell Pushes, Speaking Tube Fittings, and Electrical 
Turned Parts of every description in Wood, Ivory, Ebonite, Horn, &c., éc. 
- Specialities and Inventor's Designs faithfully carried out. + 140 


EL LEON & OO., 
Civil and Glectrical Gugtussrs, 
> QUEEN ST., MELBOURNE. 


be L. Exxon is now in London to negociate for the purchase 


of Exzcrric Tramway Puant for several large com in 


Antony Gisss & Sons, 15, Bishopsgate Street Within, E.C. a9, g 
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| ! | 
Relating te Situahons Vacant, Situations Wanted, Businesses À | 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
| 
C | 
rte ff | 
| 
| 
7 | 
| 
e 
| 
| 
| 
| | 
Electrical Treatment, Electro-Baths, 
| Massage, Electro-Medical Apparatus, | 
Instruction in Electro-Therapeutics and Massage. 
| 


THE MASON SCIENCE COLLEGE, BIRMINGHAM, | Just Pudtished. Cloth, 2. Post Free, 2, 


ENGINEERING DEPARTMENT | 
| (Ciel, Mechanical and Electrical Engineering). 


Professor: ROBERT H. SMITH, MIM.E., Assoc. MLO.E. | | | | 
Demopstrator and Work-} 7. LINTON RHODES. EL: 


The next SESSION commences on Monday, lst October, 1888. 


The Calendar, con detailed Syllabus of the complete 
DIS | RIBI | | ION 

of three years; and full particulars as to lecture da by | 


| LE GENIE CIVIL, | 


Weekly Review of French and Foreign Industries in General, « 

6, RUE DE LA OHAUSÉE D’ANTIN, PARIS. TRANSFORMERS. 
London: ALABASTER, GATEHOUSE La, 


| 22. PATERNOSTER ROW. 


Le des NYENTIONS INDUSTRIELLES 


_16th YEAR. 


6 BOULEVARD DE STRASBOURG, PARIS. 
Sistoon Pages, Half-Monthly, IUustratod. 
_ SUBSCRIPTION : 6s. Yearly, 8s. 6d. Half-Yearly, Post Free. 


* Contains the Catalogue of French Patents. Details gratis the | Pocket Galvanometers, Pea 
New Inventions of its Subscribers. Review for Inventors, | Price 13s. & 14s. each. ! | fre, 


Manufacturers and Capitalists. Postage Stampstaken. 93 


| | THOMAS BARRACLOUGH & OO. Ltd, — 
SHEPPARD, ALLARTON & MADELEY, | “°° "stent Zapping, ‘Taping, Braiding, 
| STAANDING AND MAKING CABLES OF EVERY SIZE AND DESCRIPTION. | 
| Globe Works, Rochdale Road, Manchester. ve 


BELLS OR GONGS C AU T | ON. 


Before Purchasing a Dynamo send for a List of 


Of all Sizes and of Best Quality and Finish, | Prices and References to | 
FOR ELECTRICAL PURPOSES. | r. g. ROYOE & Co. Blake St, Hulme, Manchester. 


CHINA SWITCHES AND ALL ELECTRICAL FITTINGS. 


REGISTERED. 


OHINA. 

WALL NNECTORS. 

LAMP HO.DE®S. 
rusts, 


View of Base —No Metallic or 
Conducting Parts. 


Mre Base, Cover, Hundie vf the Switch oud Wall Conaceter are enthely of China, ayd 
can be had in any colour Double Break. 


F OWLER, LANCASTER & (CO. Electrical Engineers, Manufacturers and contrac 


ALBERT WORES, GRAHAM STREET. BIRMIN GEHAM. 
Telegrams: “Energy,” Birmingham, 


| — L À LE 1 
Messrs. CornisH, New Street, Birmingham. Price 1s., by Fc oo 
THE BEST OONTINENTAL ADVERTISING MEDIUM OF ALL. 
All communications for the Advertising or Publishing Depart- MAXNELL-JOUN 
ment to be addressed to Mr. Bocquer, Crviz Orricz, 6, Rue 2 JOLIN Co. DYMAMO 
de la Chausée d’ Antin, Paris. 102 | ELECTRICAL ENGINEERS, | GALYANOMETER 
Sele Makers of the ; 
A MAXWELL-JOLIN | 
PATENT { 
\ dé Sy Dynamo Galvanometers, 
. and JOLIN A 
| | Pocket Galvanometer, a2 
As to the leading Tele- | 
| | | 
x Price Listand Guide 
and Receipt Book, | 30s 
Post Free, 61d. 
NV WW | | 
| | 
Aw À WALL CONNECTORS. | 
| À 
| | 


LEGRAPRI 


VIEW 


16 H.P. 220 Volts. 


APPLICATIONS TO TRAMWAY WORK. 


you our entire satisfaction with the overhead system of electric propulsion of street cars as constructed by you . 
on the Riverview extension of our line. Our road is quite hilly, and the cars, loaded sometimes with 70 pneioes, 


(| | climb with ease, at the rate of five miles an hour, a 54 per cent. grade having a 90 foot curve. The system 
| has been in operation here for three months, snd from a practical experience during that time we can pronounce 
it a complete success. 


Messrs. T. N. MOTLEY, HENRY ‘STEERS, and M. B. FLYNN, Committee on Construction of Richmond U.P. Rail- 
way Company cf Richmond, Va., U.8.A., write:—"The road which you have equipped - ander most trying conditions has 
been one of the most difficult, if not the most difficult, which could be met with in street railway work, and hence it is 
with the greater pleasure that we acknowledge the successful fulfilment of all the terms and conditions of the con- 
tract, and compliment you upon having achievéd go signal a success. The immediate financial success of thé road 
has been unquestionably due in a large measure to the economy developed in the operation of: your system: as 
- compared with any other method of street car propulsion. Weare already contemplating an increase of equipment, and 


| — - 


| CAR ON STEEP GRADE IN see, va. 


San D FOR CIRCULARS ON TRAMWAY “WORK. 


: Every Road es Sucoses. One Design. One System. All Dynamos .and. Motors 
|  Standardised. All Parts Duplicated. Absolute Certainty of Daily Operation. 


SPRAGUE ELECTRIC RAILWAY MOTOR 


| 
| | 
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SUURBAL AND ELEUTRIGAL REVIEW SUPPLEREST. 


ag 
MANUFACTURERS OF | 


ELECTRIC LIGHTING PLANT 


OF ALL DHSORIPTIONS. 


Our System hes | 
been Pitted to the| 
recent 
WAR sHIPs| 
“Of the following | 
GOVERNMENTS, 
viz. 


ENGLAND, = | pourteen of thene QENERATORS were a-ed for LIGHTING the-WHOLE of the | SPECIAL PLANT POR 
ITALY. FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded 


| ELECTRIC LIGHTING MACHINERY, | am || | - 


Telegraphic Address Oyclope,” Gateshead. 


THE WHOLE OF THE | 
_ FIVE COURTS | 
OF THE RECENT — 
NEWCASTLE. 
EXHIBITION | 
Was Lighted with | 
]SUNBEAM. 
LAMPS, | 


SILVER MEDAL, 


HIGHEST AWARD. 


SOLE 


“SUNBEAM” 


INCANDESCENT 


" SUNBEAM, GATESHEAD." 


FROM 200 TO 1,500 C.P. 


A 


| Over 60 Stoamships | 
| Of the leading 
A. À Passenger and Trading 
| | | lines have bee 
PATENT TURBO-ELECTRIC GENERATOR—(OYNAMO AND ENGINE COMBINED). 
| 
| 
| 
| | 
| PRICES AND PARTICULARS 
ON APPLICATION. LES | 
Telegraphic Address : | 
| 
| 
{ 
| 


per TELEORAPDIO JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. xxi 
International Exhibition, Glasgow, Stand No. 497, Machinery Department. 


RANKIN KENNEDY, 


ELECTRIC VVORES, 


141, SOUTH WOODSIDE ROAD, KELVINBRIDGE, GLASGOW, 
‘Telegraphic Address: “INCANDESCENT,” GLASGOW. 


ALTERNATING CURRENT DYNAMOS 


All the Poles on same side of the armature are of same sign, therefore 
there is no magnetic leakage. | 

All the Poles, however numerous, are formed by ose coil of wire only ; itis, therefore, 3 


FOR ALL PURPOSES. 


DIFFHRENTIAL 


METER 


For recording Alternating Currents is made in all sizes 


FROM 10 LIGHTS TO 1,000 LIGHTS. 


FOR FURTHER PARTICULARS APPLY TO THE SOLE CON CESSIONAIRES : 


HAMMOND & CO. 117, Bishopsgate Street, EC. 
General Consulting & Glectrical Engineers & Contractors. | 26:7 


(THE SCHOOL OF SUBMARINE TELEGRAPHY 
|| ELECTRICAL ENGINEERING 


| ESTABLISHED 1868. 


} 12 PRINCES STREET, HANOVER SOUARE, LONDON, W. 
| Manager:—-Wm. LANT CARPENTER, B.Sc. F.C.S. 

Secretary:-LEON DRUGMAN, A.S.TE. 

Senior Instructor:—CHAS. CAPITO, MIME. MSTE. andE. 

S Establishmen 

well Hinds of Are and Incandeesence Lamps and « Photometer 
ce its openmmg in more than 8,000 Pupils School. 


| for the Casriricars or Tum ScHOOL is = en Examiner of | 
| high standing, unconnected with the School. New Courses usually commence early in January, May, and September. 


THE GULCHER ELECTRIC LIGHT & POWER | COMPANY. LIMITED, 


BATTERSEA FOUNDRY, S.W. 


GÜLOHER DYINAMOS. 


IMPORTANT REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM 4 TO 100 UNITS, STANDARD BMF. 65 AND 105 VOLES. 


, ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


GÜLOMER AGO LARMES 
Complete with Globe and Fittings, or in strong Factory Lanterns, 1,000 C.P., £10; 2,000 C.P., £40 408.; 8,000 C.P., 218 408. … 
TO CUSTOMERS REQUIRENENTS, FOR LIGHTING, DEPOSITING METALS, OF POWER, &c, Bc. 
Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 
be m 


NTAIN, 
Birmin Mr. Lewis N. Aberdare; Mr. W. SHANNON Mr. WIMSHURST, 20, South St, 
Bre New Zealand; Mr. J. Aner, 52, Cannon Street, 


London direct application to pis 


| 
| 
| 
| 
| 
| 
| 
| 


WESTERN ELECTRIC 


| APFrARATUS. 
ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT, — 


| 79, COLEMAN STREET, LONDON, EC. yt 
CHICAGO, NEW YORK AND ANTWERP. 


LIMITED, 


Undertake all kinds of Electric Lighting (isolated | T 
| plants or Central Stations), Ship Lighting, Electric 

Smelting and Depositing, Electric Traction and ‘8 
Transmission of Power; and being large manufac- | | | : 
| turers of machinery for electrical uses can supply 
every requisite at short notice. Estimates free. 
Reports made. Particulars of leading installations | | | 
and Lists sent free by post. Work carried out in} | | 
any part of the world. | 


MANSION HOUSE BUILDINGS, LONDON, EC.; AND ARC WORKS, CHELMSFORD. 


OLD TYPE Crip. 


_ The new type patent Grid £ 
entirely overcomes one of the |: 
NEW TYPE DRAKE CORHAM CRID. siting 1 
the plugs of active 


TWICE FULL SIZE. 
SOLE LONDON REPRESENTATIVES FOR ELWELL-PARKER, LTD: 


DRAKE & GORHAM, 2 PRINGE’S MANSIONS, VICTORIA 
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1888.) D ELECTRICAL REVIEW SUPPLEMENT. 


NEW CATALOGUE, 


110 Pages, Profusely Illustrated, 
Containing Prices and. Description of the latest and most improved types of Bells, Indicators, | 
Pushes, Pulls, Night Light Sets, Automatic and Portable Electric Gas Lighters, Portable 


Reading Lamps and Pocket Accumulators, Dental Apparatus, ‘Magneto Machines, Motors, 
Batteries, Lightning Wires, &e., &c. 


| An Invaluable BOOK of REFERENCE to the TRADE. LI 


DISCOUNTS ON. APPLICATION. 


THE WOODHOUSE RAWSON 


ELECTRIC SUPPLY CO. OF GREAT BRITAIN s LIMITED; 


11, QUEEN VICTORIA ST., LONDON, £0. 


DISTRICT AGENTS ‘WANTED. 


“REID BROTHERS, 


12. WHARF ROAD. OITY ROAD. LONDON, ove 
‘TELEGRAPH ENGINEERS. AND CONTRACTORS | 
For the Supplying, Rrecting, and Laying Down Under-Ground Wires, both for a 
TELEGRAPHS AND ELECTRIC LIGHTING 
__ PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. | 
‘MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. #4 


| PATENT TELEPHONIC WIRES os der | 

TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-SMAD LINES. 1 


CALLENDERS BITUMEN TELECRAPH & WATERPOOF 00, 


LIMITHD | 
BRUSSELS: 41, Rue des Champs Elysées. | 


| 91, Leadenhall Street, LONDON. Works: ERITH, KENT.. 
‘Telegrams: “CALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
| SPECIALITY--Underground Electric Light Mains. 
MAKERS OF CALLENDER-WEBBER OABLE OASES. : 


AND OABLIES 
For all descriptions of Electrical Work, Underground, Aerial, House and Ship Wires, Braided, 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELEOTRIO LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING CO., | 


YORE: 45, Broadway. BOSTON. Works: NEWARK, NJ. PHILADELPHIA OHIGAGO. 
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| ENGHLERRT & Co.,70&71, Bishopsgate, LON 


INDIA RUBBER, GUTTA PEROHA AND TELEGRAPH 


WOULATED OF EVERY DEBORIPTION FOR TELEORNS, TELEPWONES, 


4 
1 4 


A HIGH-OLASS ANTI-CORROS17R 


“ENGELBERTS | LUBRICATOR” 


. POR CIMDERS AND YALYES, BEARINGS, SHAPTUNG AND GH-SPRED, 


SPECIALLY SUITABLE FOR 

LIGHT INSTALLATIONS | 

_ EXTENSIVELY USED BY . | 

Compan, Great Bulag, Compan, te, 
CORROSION IMPOSSIBLE. CANNOT. GUM” OR 


PATENTERS à SOLE MANUFACTURERS— | 


Central Ofiees and Works:—MILAN. Submarine Cable Works:-SPEZIA. | 
Telegraphic Address :—“ Societa Pirelli, Milano.” 


OUTING, AND ANY OTHER ELECTRICAL WORK. 
Contractors to the Royal Telegraphs, and the Principal Railways Electric | 


MANUFACTURERS OP BVRST DESCRIPTION OP 


LI, HEAT, HYDROSTATICS, MECHANICS, 
IMPORTERS OF FINEAT GLASE, BERLIN POROELAIN, PURE CHEMUOALS FOR ANALYSIS, 
_HLEOTRIC BELLS AND BATTERIBS. 


ad 

ILLUSTRATED PRIOR LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAR | 
| Price List of Chemical Apparatus with 650 Illustrations, post free eight stampe. 

TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


ry au 


ORME & Co. (Late. Jackson & 65, Barbican, London, J 


LUBRICANT. 
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For DYNAMOS, AOGUMULATOR BOERS end all BLECTRIGAL WORK RUQUIRING INGULATION. — 
Varnish io a firet-class Insulator. temperature to meitit when ary. 


TUBE STEAM BOILER. 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


Because of thetr Great 


Huropean -EILBOWIE, near GLASGOW. 


Head Office for Burope:—_107, HOPE STREET, GLASGOW. 
Tandon OMce:—114, NEWGATE STRERT, E.C, | 
Manchester VICTORIA BUILDINGS. 


Colonial SPRING SYDNEY, 


Parla BOULEVARD VOLTAIRE (uo 


ELECTRIC LIGHT ENGINES. 


| 


| 
| 
‘ 
ra | 
| | 
| 
| + 
|| the installation of the Bociets per 
lhese boilers in with the lighting of the Grand ¢ 
Me | over other ond has the 
À | | | ” “4 
AND DYNANO. | | IMPROVED NOMZONTAL FIRED, ENGINE, FITTED WITH 
3 CORY OF TESTIMONIAL. 
“ 
| (Signed) RAVENSWORTH, President. | 
| | | 


| mSTABLISHED 1872. 


“THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


UEEN BT. 
LONDON 


London W. EDLIN, 7, LITTLE 
Telegraphic Address: LACOMB 


| ‘MANUFACTURED BY -  -- 
| THE NORTH. BRITISH RUBBER 00, t 
Liverpool, Cereal Court; Glasgow, 106, Buchanan 


THE NEW NON-CORROSIVE SOLDERING FLUID. 


W. KING, 48, St. John's Clerkenwell, London, B.C. 


De. Silvanus P. Thompson, Frisdy 
‘ . the Finsbury Technical College. 


4, GREAT WINCHESTER ST., LONDON, EC. 


TEE TELEGRAPHIC oS OURNAL AND 


THE ONLY INDEPENDENT JOURNAL DÉVOTED TO THE SCIENCE OF ELECTRICITY. 
Published every FRIDAY, Price 4d. à 


22, PATERNOSTER Rov. LONDON. 


AU Lettors should be addressed to the Proprietors, H. Alabaster, 


— “NOTICE TO SUBSCRIBERS. 


excellent monthly paper THE ELECTRICIAN AND CAL ENGINEER, . 
advantageous rate, this valuable compilation of American electrical 


NOTICE TO ‘ADVERTISERS. 


‘ADVERTISEMENT RATHS : ON 


Ce 
LE 


, WESTMINSTER. 


NEW TELEPHONE CO., LIMITED, | 


(Under License from the Postmaster-General.) | 


mo BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR cour À 


à 


‘TELEGRAPHIC ADDRESS: “ AGHEEAY, LONDON.” (CODE A B Le 


, 198. Gd. : To all Foreign Countries 
yea, 1 Borneo, Ceylon, aries ( Mosambique, Pesang, | 


Cajontta International Exhibition, 1884, 


| 
with the proprietors, we are enabled to su any ot our Subscriber! 
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; | + | Complete A for | -G 
100 yds. Covered Wire. | | 
| | | £ Bee 
TANNERS, CURRIERS, FELLMONGERS, | | 4 
GLOVE AND GAITER LEATHER | | | 
FIRE 275 DRESSERS, LEATHER AND £9, & > Py 7. 
10 OND MILB. 3 
— Menufacturers PATENT RIGHTS GUARANTEED, he 
MEDALS AWARDED. 
Combs Tannery, Stowmarket. On | Wate 
. . Petes Lists end Terms on Application. 
| 
| Len 
SUBSCRIPTION RATES,—In Great Britain, post free, pe | 3 
below), per Year, £1 1s. Sd... Exceptions.—Abyssinia, | 8 
BERBERS members bound for 8a. cosh volume, including case. CASES.—Cloth Cases for Binding can be hed i; 
READING. CASES, to hold from One to Fey ay Nambers, till the Volume is complete for Binding, can now be had from | EB 
the Publishers, Price 6s., or Free by Post (in Great Britain) 6s. 64. 3 a ia. 
FOREIGN AGENTS.—New York: D. Van Nosrnann, 23, Murray Street. Paris: Vzuva'J: Borvaav, 93, Rue de la Banque q | 
B 
The following are the latest times up to which Advertisements can be recelved for padi | 
in. Gurrent week's issue:—New Advertisements, or Alterations to existing ones, Wednesd pct 
| 
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Chapel Field Works, ARDWIOK, MANCHESTER. 


WAREHOUSES: 
| 9,4 & 6, New Brown Street, MANCHESTER. 20, Rue. des Marais, ihe 
| ñ5114; Aldérinanbüry Avenue, LONDON. | + Place Sainte Gudule, BRUSSELS. | 
| 67, Miller Street, GLASGOW. | , Kl Reichenstrasse, HAMBURG + 


VULCANITE EBONITE 


Separators, Inffuence Machines for High-Tension 
Currents, Cylinders and Plates. — 


‘at, Washers, Valves, Cod, Ping Ball Valves, Buffers, Door Mats. ‘Packing of 


fants. 


SOLE MANUFACTURERS OF THE “ SIMPLEX” COTTON BELTING AND THE “ ANOHOR” FIRE BRIGADE: HOSE 


Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and Perambulstor | 
Tyres, and all descriptions of Indis-Rubber Goods. 


PRIOB Lists ON: ‘APPLICATION. | 


|| MARSHALL, SONS & Co. Lo, 


 BRITANNIA IRON WORKS, GAINSBOROUGH. 
OFFICES, SHOW ROOMS AND STORES :—MARSHALL'S BUILDINGS, 70, FARRINGDON ROAD £0. 


| COMPOUND STATIONARY ENGINE AND BOILER, 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 


New Catalogues, with Rednsed Prices, free on application. 
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ADVANTAGES OF ASBESTOLINE. 
is the most efficient Labricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. | 
ABBESTOLINE is favoured by Insurance Companies. 
ABBRSTOLING is the most Inodorous Lubricant. 
ABBEBTOLINE is the safest Lubricant from Ignition. __ 
re has beaten ali other Lubricatits in trials. Æ: 
STOLINE is applicable ii and out-doors in every climate. ™ 
ASBESTOLINE requires no special spplication. BELL’ | 


CONSISTENCY OF ASBÉSTOLINE. | 


| 


out-door, in this country. 
little is 
have Lubricant stiffer than A. 


AU hogs are labelled as above. 
. 


in oes, 28, 56, or 112 Ibs. Price 2s. gd. per Ib.. Kegs 


SPHCIAL TERMS FOR LARGE Quan TITIES. 


: ~consoquently the saving in freight is very considerable, Liberal Terms are conceded to Export Merchants, 


Below will be foutd illustrations of the mode of fixing Lubriostors for Asbestoline to 
Lubridätors supplied for Asbestoline, the manner Of Siting, in Catalogue fe 


cos 


THE ATTENTION OF . 


ENGINEERS AND ALL USERS OF STEAM POWER & MACHINE 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


to the of of BELL'S ASDESTOLINE wore sabenitted to Otto Hohner, 


The Laboratory, » Bilittes Santee, | 


I ha subjected a éaitigle of Bell’s Asbestoline taken from the 
stores 


de in Southwark to a number 
toe danger from 


or Factories | desi 


dated ind | 
is do L 


BELLS ASBESTOS LIMITED) 


PRICED CATALOGUE, WITH TESTIMONIALS GY LEADING FINS, FREE ON APPLICATION. 
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sometimes is advan sé: À. 
of C. | 
mest IN eve kiné of machinery is estébliched, and it has nèver been equalled by any other | 
in the nuiméftés cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Coilieries, Cotton and Wool Mis. 7 
and cthint Tektite Manufestories. In Corn Mills it hes proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up to 5600 in 2. - 
Ce to rheelprigg been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the susstss ‘2 
of id Gikéqualled. Many engines and machines of all descriptions give trouble and show bed results, both in working and wear, when the system of lubricaiiaa | i) of à natt 
hes not received due consideration. Engincering firms of the highest standing have given to it their powerful testimony and support. = 4 + 
| never 
D 
. | | 
Lubriogtor in | @ 
cent ine. ‘ Pulleys. 
| 
4 
mi 
botton 
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4. t one-th of t is saved as compared wi 
sever failing has repeatedly proved compared with Compost for 


Price Gs. per Cwt. Second Quality, 15e. per Cw, is superior to the best sold by other firma, 


‘ 


SOUTHWARK ST, LONDON, SE. 


LAUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING Flame, FREE 68 APPLIOATION, 
4, Bato Del BIRMINGHAM: NULL: Det Du. $0, Robertses St 


NON-CONDUCTING COMPOSITION | 
For Covering Boilers and Steam Pipes. | 
| | 
toms, adhesive enable 4 | 
lied again with a little fresh. In all respepts it nfinitely che Compositions | | 
rhe. We would point out that this being supplied ary im bag, will cover six time fhore surface that other m which ari 
1. tout in s wet state. In compétité 
| 
| \ ZNNN | 
| SE 
| 
A shows Boller Piates when incrustéd. shows Boller Plates When cleaned by this Cotnpositios. | | 
à _ The action of this BOILRE PRESERVATIVE, by absorbing the free that is in the water, entirely checks pitting | 
1 and corrosion. Fo disintegrate à immidioely to } ite adheritig to the plates, and the deposit falls to the 
botton in loose powder, wh is easily swept By beeping any of is 
: Price <a. per Gallon. Second Quality, ds. 64. per Gallon—guaranteed supérior to the best sold by other firma. 
QUANTITY UIRED.—Quarter-pint ‘ per H.P. indicated; where the water is very bad rather Fk 


NO CARBON OR OTHRE MICROPHONE EMPLOYED. 
FULLY GUARANTEED. 


the Midland and Great Northern Railways, London Brighton & 8. Coast Ry. 
Go., of Salisbury, Houses of Parliament, &c. 


2. PRIVATE LINES FIXED AND MAINTAINED. 


STANHOPE COMPANY,. LIMITED 


(Under License from H.M. Postmaster General), 


20, BUCKLERSBURY. LONDON, E.C. 


LECTRIG LIGHT INSTALLATION 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. . 


REENWOOD BATLEY, LTD, ALBION 


FRIOES car APPLIOATION. 
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AND 


OCTOBER 12, 1888. 

OONTENTS: 
| Lightning Conductors (concluded) 418 

396 | New Patents . 47 

q 397 Abstracta of Pablishod Specifications . 418 
Proprio the uma He « What i 
City Notes, 0. :— and Chine Telegraph 
… 411 | The Sun Lamp de ove . 420 
“Anglo-American Brush Corporation eco 412 . 420 


, NEW AND OMEN | PATENT ur. 
PATENT OFFICE. 
‘lH. GARDNER, 


Prices from £4 10s, to £6 40s. 


PER INSTRUMENT. 


| 4166, FLEET STREET. 
i NWDON. 


| morons. 


RICHARD JOHNSON & NEPHEW, 
MANCHBSTHDR. 


TELEGRAPH AND TELEPHONE LINE WIRE. 


8. GREAT WINOHESTER ER STREET E.0. ear 


STAFFORD & EAVES, | 


Special amos or Raining 
Steam Dynamos for Central Stations. 


Price Lists on application to Volt Works, Coventry. 2139 
SOLE LONDON AGENTS :—THOMPSON & REW, 
9, Westminster Chambers, Victoria Street, London, S.W. 


Wm. M. FOXCROFT 
(Successor to the late W. Foncroft, also F. Lucas), 


Telegraph and Telephone Case aoe, 


CLERKEN WELL, LONDON, 
STRERT). 


E.C. 


| Lock and Block, Single Needle, Bell, Sounder, Perforater, 
Photometer 


» Telephone Cases, Battery Boxes, &e., Sc. 
PRIZE MEDALS, LONDON, 11; PARIS, 1861 


: 


| CALEDONIA .WORKS, HALIFAX. 
Contractors to Der Majesty's Government & Railway Companies 


PATENT 


Conductors, 


BEST RHFINHD THLHPHONE 
GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, -HIGH CONDUCTIVITY. 
WIRE, TO ALL SPECIFICATIONS. 


conductivity—long lengths. 
all sises for 
ee” 


COPPER WIRE and TAPE for 
STRAND WIRE all kinds. 
Mechanical Telephones. 


- 
LA 


4 

TELEGRAP 

| | | 
| 
PLES RE | | 

Pamphlet of Costs Gratis. | = Ineandescent 

Thirty-five Years’ special practice with | Transmission | 

Inventions. | Distribution 

Provisional Protection (9 from Central 
CR £4 4s. Full Patent (4 years Stations, 

£16 16s. 1585 Processes 

ff H.M. Postmaster-General. 

THE STANHOPE 

ARE THE BEST AND CHEAPEST. 

| 

UBERAL TERMS TO THE TRADE. == 


TELEGRAPEIC JOURN ILECTRI 


BLAKEY 


LIMITED, 
NORTHERN TELEGRAPH WORKS, HALIFAX, ENGLAND, 


CONTRACTORS TO THR BRITISH, INDIAN & COLONIAL 


SUPPLE. E i 


FLETCHER’S PATENT “WATCHMAN'S TELL-TALE— 
by the L. & N. W. Railway Company, the Government of Vict te. 
Cannot be tampered with, not likely to get out of order, only one Wire 
required for the whole circuit, the current only used once during the bia, 
and the first cost is low. Prices and estimates on application. ingen 


4 


RESISTANCE COILS, GALVANOMETERS, SINGLE NEEDLE INSTRUMENTS, Ten | 
 LEOLANOHE BATTERIES. ILLUSTRATED. LIST, FOUR STAMPS, . 


# 
a 
. 


+ * 


THE BARNSLEY CARBON CO, | 


Manufacturers of. 


OF EVERY DESCRIPTION. 
WoORKS:-BARNSLBY. 


Lovoon Acer à rove, —THE GLOBE ELEGTRIGAL & ENQMEERING 00. 


E. THORPE, 


.  §0, THROBALD’S ROAD, W.C. 
GAS POWER WORKS : 

EAGLE STREET, RED 
LION SQUARE, W.O. 


CASTINGS IN BRASS, GUN METAL 


And PHOSPHOR BRONZE. 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 
MACHINE CASTINGS. 
MANUFACTURERS OF 


Brass, Gun Metal and Phosphor Bronze gt, 
| BABBITT’S METAL. 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 


WOODCOCK STREET, BIRMINGHAM. 
Telegraphic Address:—“BRONSE, BIRMINGHAM.” 1919 


ELECTRIC WIRES. 


UNITED ELECTRIC WIRE Co. 
14a, Clerkenwell Green, London, E.C. 1: 


|THE “ EXCELSIOR” 
Simplicity, efficiency and durability at considerably reduced prices | 
STANLEY & DAVING, 


(PATENT ). 


SOLE MAKERS- 


Glectrical Guginesrs, 


| Gar The lamps of this Company are of low resistance, 08 


HYDE WEAR MANCHESTER, | P 
THE BRRESTRIN ELECTRIC LAMP GO, 
2, MARLBOROUGH MANSIONS, ST., LONDON, SW. Sp 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTIN. 
| M 


J. STIFF & SONS, 


LAMBETH, LONDON, | 
VITRIFIED SWITCH BLOCKS, 


| PLAIN AND COLOURED ROSES AND PE 


POROUS AND STONEWARE cmt 
Insulators, Chemical Apparatus and Crucibles, 


Tubes for Electric Wires, .§§§ | 


GLASS LECLANCHE JARS 


CAL REVIEW} 
| 
| 7 
| | 
Telegraphe Adéress:—"CARBON BARNSLEY? | { | | 
| 
| 
Wholesale Manufacturer of | 
| 
| 
__ ESTABLISHED 1890. 
DEALERS IN ALL KINDS OF OLD METALS. 
| 
Electrical Instruments, à 
| 
« 


PATENTED. 


a VITRITE FITTINGS FOR INCANDESCENT ELECTR is 


become detached from the metal su It will be noticed that the device for 
fixing the brass barrel to the Vitrite has also been ened. Still further  : 
improvements are in hand which will tend to cheapen our Vi specialities. - 
| Send for Samples and Quotations. _ 
OR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 


Manufactured only by 


THE VITRITE WORKS, 


(LOW TEAMS), GATESHEAD. 


ELacrRIC MOTORS 
at the 
International 


Inventions 


Exhibition, 
1885. 


3 
= 


MALDEN WORKS, PRINCE OF WALES ROAD, LONDON, AW. 


Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any tension, suitable for | 


| PUMPING, MINES, 
HAULING  COLLIERIES 
and WINDING and IRONWORKS. 


Special attention in fitting up Factories with Electric Power, and quotations given for Electrical 
Transmission of Power for all Industrial purposes. 


| MACHINES MADE FOR. SPHOIALLY SLOW SPHHD. 


ELEOTRIO LIGHT. 


W. T. HENLEYS TELEGRAPH | 


COMPANY, LIMITED. 


SUBMARINE CABLES, 


TELEPHONE CABLES. 
277 DYNAMO WIRE, 


Silk Covered ‘Wire, 


if the strain on the Vitrite portion ; the brass socket, which isscrewedon the electrolier, . 
| | 
| | 

for | IMMISCH, LONDON. | 

| 

| | Price Lists | 

| on application, 
| | 
| 

| TELEPHONE. 
| | TELEPHONE No.  WORES:-NORTH WOOLWICH. 
feline : | | | 
s> 
| FLEXIBLE CORDS, 
 TELEGRAPE = ELECTRIC LIGHT CABLES. 
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“ Walsall Switch ” (18s.) attached 


Ceiling Plate and Balance Waight 
465s. per dozen. 


THE “WALSALL” HOLDER. 


No brittle parts. Is wired from the Front. 


| 
LE] 


f 
— For ‘ 
| |  : 
7 | ‘Maw 
{ æ « 
H ° i : 
Hi | | | 
D | 
FE 
to Holder. | | @) : 
: 4 | 
\ 
ih TN #— 
1 ==; 
! | | E = = 
Combination Switch ‘a 
and Holder. a | 
‘1 
= => 
| 
\ / — 
: 
À 
| 
No. 4. 
il \ f | | 
} = | = 
A it waft 
~ | : : 
AA \ rik 
No. 6. No. 5. No. 3. No. 1. 
| 
| 
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ny OSHPEL BOURNE & SON, 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


nuda yon Brown Stoneyrare, White Stoneware." Brown Forgelain, Porcus and strength 
of Sate ME. B DERBY 
orks: »4 

London 6, ST. PANCRAS £T BY, oan, NW. ns 


AND Js0xs0x Boan, Lownox N. Turk's Heed ‘Yard, Turamill Street, London, 3.0 
MUDFORD (GREAT 3 RAILWAY.) 1908 RAMME 
Manufacturing and Consulting Lists Free. IMPROVED GRAMME MACHINES, 


| dre Lamps, Switches and all descriptions of Electric Light Fittings. 


RAVENSCROFT, Manager. 


Before Purchasing a Dynamo send for a List of 
3 Prices and References to 
F.H. ROYCE & Co. Blake St., Hulme, Manchester. 


Annual exceed 


OW TO PURCHASE A HOUSE FOR TWO 
[| for the Transmission of Power, Is || | 


The Omce of the BIREDEOK FEES. 


| BELT PULLEYS, 


| Belt Flywheels, Step-Cone Puileys. _ | 66 99 
|ROPE PULLEYS, ECLIPSE ELECTRICAL 
| Rope Flywheels, Haulage Rope Pulleys. ||] 


| SEAR WHEELS, oe CASE WORKS, 
|| SHAFTING, | 
|| PEDESTALS, | 
Every description of Cases 
| BY MACHINERY 
TELEGRAPH, TELEPHONE, AUTOMATIC 
And Electrical Instrument Makers. 
CASE MAKERS TO THE 
CONSOLIDATED TELEPHONE 
CONSTRUCTION & MAINTENANCE CO., LD., 


=» ture of Telephones and Transmitters in the 
' United Kingdom under the Patents held by 
| the United Telephone Co. 2078 


PARIS SCOTT, Lia, 
ELECTRICAL 


Manufacturers ot 


Factories and Private Residences. 


GOTHIC WORKS, KING ST, 
WORWICH. 


CAUTION, 


Whoare the Sole Licensees for the mauufac- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| e 
| | 
pod 
} 
| 
| ]| Our new List of CASTINGS of above, # cut, | | CAN | 
| 
| 
FPE 
| Estimates given for Lighting Towns, | | 
= 
— = : = —— | 


PHOSPHOR BRONZE, 
CASTINGS, 


| LAE WFWGEMENTS OF OUR PATENT RAT 


GAS ENGINE| 
DYNAMO COMBINED 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT.  LOclober 13. | 
¢ 
Phosphor Bronze | a> &o. ay Bronze and Silicium Copper | x 
for Springs, Ropes, Screws, Wire of Great Tensile Strengh | 
1 Rods, Sheets, &. Bearings, Bushes, | | and High Conductivity for Telephone and p 
other wearing parts Telegraph Lines and | |: 
| | or Of the British and Colonial Patents, O Y 
AN THE PHOSPHOR BRONZE C0, 2 
87, Sumner Street, Southwark, London, 8.E. | 
C 
C 
up to | 
| E 
400 HP. consequently 
eg Steady 
LONDON OFFICE f = 
Manchester : f A | 
| | 
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| nr ¢ | | 
D&S” PORCELAIN SUSPENSION PENDANTS 
COMBINED PATENT LAMPHOLDER AND PORCELAIN SHADE. . 
No Shade Carrier required, no strain on Holder. 
7 PORCELAIN CEILING PLATES WITH OUT-OUTS. 
24, BRAZENOSE ST, 
INDEX TO ADVERTISEMENTS. 
The names of Advertisers, whose announcements are ordered for a series, are entered under one Heading in this 
Index free of charge ; tf repeated under other headings, 6d. per week is charged for additional entry. 
Elec. Eng. & Contractors.—Cont. rags 
"Co. 26 ‘is Electricity ... 17 
| 
| 5 
[11] CET] 1 19 
| wil 
Asbestos.—Bell’s Asbestos Co. 29 
| and Tainers (Mechanical). : 
| Batteries. 
India-rubber, G.P. & Tel. Wks. Co. 32 | 9 
Johnson & 
Lacombe & Co. … .. .. 21 
7 Woodhouse & Rawson … 23 : 
Electric Light Fi 
11 
| Globe Co. eco eco see 
25 Vitrite Works (yy) eco eee eee 31 
| Electricity Meter.— Hammond & Co. | “a 
| | 
10 
Phosphor Co. 
Chronograph for Electricians. 
Commission Room.—J. W. King ... + 
Dynamo Manufacturers. — 24 
Elwell-Parker, Limited … 27 
J. H. Holmes & Co. soi 17 
Laurence, Paris & Scott, Ltd. ais 7 
0 ves India Rubber,G.P.&Tel.Wks.Co. 32 
Ebonite. on 
| 5 
16 
16 
ee 
18 
18 
18 
+ 7 12 
18 
16 
4 24 
| “6 
paper.) 
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FARADAY 


ELECTRIC LIGHT F ET TINGS, 
ARTISTIC,” 
« ELECTRICAL,” 
INEXPENSIVE.” 


Works & Showrooms:—8, Berners St., W_ 


| EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. “ITED. | 
Ineandesont Lamp, from 1 CP. to 1,00 CP, Swan's Mie Lamy 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric Light Installations ; amongst their latest are the Athenssum and National Liberal 
$ Clubs, National Provincial Bank, H.R.H. Due d’Aumale’s house, and Steam Vessels. 


FACTORY : PONDERS EN D, MIDDLESEX. 


For Prices, Estimates and Particulars apply to 


THE SECRETARY, 13, Albert Mansions, Victoria Street, S W. 
DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


. Devote special attention to 
STEAM REQUIRED FOR ELEGTRNG LlOHT INSTALLATION 


“ PAXMAN, COLCHESTER.” : Engine. 12 to 100 H.P. nom. 
Patent Semi-fxed Com Engine 
D. P. & Co.’s Engines are mas D. P. & Co. were selected to 
the mostdurableand 2345.41 34 


most reliable in the market. FE 


DAVEY, PAXMAN & OO. Engineers, COLCHESTER. at work svery evening in the Electric 
Lowvox Orrice: 189, QUEEN VICTORIA STREET, E.C. ass Light Shed. 


INTERLOCKING THE LOCK AND BLOCK. 


ind bros & FARMER, grotestion of various Patents granted’ 


SAXBY & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, NW. 
Manufacturers of Ratlway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. oon 


THE 


BRUSH ELECTRIC LIGHT CORPORATION, 


LIMITED. 


MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
TRANSFORMERS. MOTORS. | 
BRUSH DYNAMOS AND ARC LAMPS. 
VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


The Corporation are prepared to carry out installations on the Purchase-Hire System, and to tender for 
the supply of plant for temporary lighting. | 


FULL PARTICULARS ON APPLICATION TO THE SECRETARY, 


112 BELVEDERE ROAD, LAMBETH, S.E. 
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PT mAHOGANY, HARDWOODS AND TIMBER. 
ROBERT. GARRARD & novo 


CONTRACTORS TO RAILWAY AND ROLLING STOCK COMPANIES. 
THOROUGHLY SEASONED Mahogany, Teak, Walnut, Oak, &e., &e. Dry Pine, Pitch Pine, and Deals, 


CABLE CASINGS AND COVERS IN ALL WOODS AND DESIGNS. 
| Seasoned Woods cut to.sises for Telephone Boxes. Electric Apparatus, &c. 


Telegraphic Address: “ Acajou, London. 
 LAMPHOLDERS, 
FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 


APPLETON BURBRY & WILLIAMSON, Biectrical Engineers and 
| BUILDINGS, #1, QUEEN VICTORIA STREET, EC. Telegrams: “Installation,” London. 


THE 


COMPANY, LIMITHD. 


| 106, CANNON STREET, LONDON, = 


MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, 

Electric Light Leads, Lamp Fittings, Bwitches, and Testing Apparatus. - 

VOLT AND AMPERE METERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


| INSTALLATIONS FOR ss HOUSES OR FACTORIES 


 ESTIMATES om APPLICATION. 


SILVERTOWN, LONDON, E.- 


TEE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, 3:0. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


AND THLAPHONH WORE, &o.m | 


1883, 
THE ELECTRIC APPARATUS COMPANY, Ltd, | 


4, Charing Cross, SW, Works: Arnold Read, Bow, E. Stores: Little Paris Street, Lambeth. 


BEST AMERIOAN WEHITEWOOD 


CASINGS COVERS 


ALL SIZES KEPT IN STOCK. ee ee 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, | 
(2.6, FEL, aging CA of anon Cl, WILDING, H.8.Chem.., 1.8.1.) 


1 VTIOTORIA STREENT 2. C. sos 


RAMSDEN, CAMM & CO. | 


BRIGHOUSE. YORESHIRHD, 
| Aron and Ateel Wire Drawers ard Galvanizers. 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Contractors to H.M. Postmaster-Gleneral, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.C. vo 


| SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, LIMITED | 


(Maxaczer—EDWARD J. DALE 
9,  =IRBY STREET, MATTON GARDEN, E.C. 


ELECTRICAL AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKMEN. 


Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 
| BLEOTRIO BELLS, INDICATORS, SWITCHES, BATTERIES AND FITTINGS OF EVERY DESCRIPTION FOR ELECTRIC BELL AND LIGHT FITTERS. = | 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. 
9, KIRBY STRENT, HATTON GARDEN B.C. 


|| PARIS ELECTRICAL EXHIBITION, 1881, GOLD MEDAL AWARDED. 


FELTEN GUILLEAUME, 


CARLSWERK, MÜLHEIM-ON-RHINE GERMANY, 


MANUFACTURERS or ELECTRICAL CONDUCTORS. 


VERED CAB for Electric 
CABLES FOR BLASTING PURPOSES. 


DYNAMO MACHINE WIRES. 


GUTTA PERCHA and INDIA RUBBER CORES. WIRE of every description 


RAPH AND TELEPHONE CABLES ROPES, Mining, Transmission, | 
TORPEDO and FIELD TELEGRAPH CABLES. FENCING WIRE, STRAND, &e., &c. 


CONTRACTORS TO NEARLY ALL THE GOVERNMENTS IN THE WORLD, 


Sole nec W. F. DENNIS & Co., 11, Billiter Street, London E.C. 
AND 28, STRAND STREET, LIVERPOOL. 


STORES: MILLWALL DOOoKS LONDON =. me 


RANSOMES, SIMS & JEFFERIES, 


E Orwell Works, IPSWICH, & 9, Gracechurch St., LONDON. 
TELEGRAMS :—“ RANSOMES IPSWICH,” AND “ AXGLIA, LONDON.” Nae Sain 


D. 


- 
| | 
1: 
° 
B. 
| 
Steel and Manganese Bronse. 
COVERED WIRES, for Telephones and Electric - F ee | 
Ma ENGINES OF ALL KINDS. 
| 


LA 
ROOM. 


PENDANTS. 


~ (G. BINSWANGER & CO.), 4 
| Manufacturers and Suppliers of all Electric Light Fittings and Material 


5, GREAT St. THOMAS APOSTLE, LONDON, E-C. | 


SWITCHBOARDS,  CUT-OUTS, CABLES, 
SWITCHES, | AMMETERS, WIRES, 
LAMPHOLDERS, VOLTMETERS, CASING, 


LAMPS, EBONITE, ELECTRICAL SUNDRIES. 


-CHINA FITTINGS OF EVERY DESCRIPTION. 


TABLE STANDARDS. 


à 


APOSTLE 
ELECTRICITY | ELECTRIC LIGHT 

| CARBONS 

| POR CENTRAL STATIONS WITHOUT EXCEPTION. 


45, CHAPEL STREET, SALFORD, MANCHESTER. 
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JOHN FOWLER & CO. (LEEDS), , LIMITED, 


ENGINEERS, LEEDS, ENGLAND. 


ELECTRIC UGHT, TELEGRAPH, TELEPHONE. 


\ASULATION 
LOW CAPACIW, 


\WATFECTED BY MEAT\ 


Specially suitable for every description of 


= 


FITTED WITH 
Hartnell’s Patent Automatic 
Expansion Gear. 


Compound 


A Sydney, 1880; | 
| Calcutta, 1884 ; 


COMPOUND AND DOUBLE CYLINDER TRACTION AND PORTABLE ENGINES 
SEMI-FIXED ENGINES Saltaire, 1887. 


AND DYNAMOS COMBINED. 
Fitted with Hartnell's latest Patent Automatic ——— mé 
ve Gear. | Specially suitable for movable installations. 


JOHN FOWLER & CO. (LEEDS), LIMITED, ENGINEERS, LEEDS, ENGLANI 


vou 
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. | * 
| | | | 
| °® 
|| NN 
| samerzs | NO CROSS-TALK 
) | | À | + 10-Wire ‘Telegraph. 
| and | 
| PRICES. | yo 
[| | r | 
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ees | UNDERGROUND WORK 
4 | \® ¢ ® | 
ee ee | Se @. 
| | * .e # ee £ 2) | e e ® L2 
eee . @ AL ° eS. cele” 
e © e e EZ Ne se ee ® * 
cee | | 
Electric Light. 104-Wire Anti: 
| | 64-Wire Anti-Induction Telep 3 Anti-Induc- 
= hone. | tion Telephone. 
NGI 3 ELECTRIC LIGHTING. 
TO | 7 à 
TI 
Single Cylinder, or Coupled Horizontal a 
E À — = 
FITTED WITH LOCOMOTIVE BOILERS. SUI 
Hartnell’s Patent Gov Cornish and Lancashire 
| enors. Boilers. 
7 FIRST PRIZES RE, 
< : f | ¥ . — : FO! 
GOLD MEDALS | 
— 
=. Paris, 1878 : AL | 
| © : | 5 ‘ 
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ITALIAN EXHIBITION 


LAING, WHARTON & DOWN, 


82, NEW BOND STREET, LONDON, W.. 


ENQUIRIES INVITED FROM ENERGETIO MEN OF LOCAL INFLUENCE. 


ESTIMATHS FREE. 


| HSTABLISHED 1672. 
THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


THE ONLY INDEPENDENT JOURNAL DEVOTED TO THE SCIENCE OF ELECTRICITY. 
Published every FRIDAY, Price 4d. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 
OFFICES, a2, FATERNOSTER ROW, LONDON. 


TELEGRAPHIC ADDRESS: “AGHBEAY, LONDON.” (CODE A BC. 
AU Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Oo. 


SUBSCRIPTION RATES.—In Great Britain, , 198. Gd. To all Foreign Countries these 
below), per Is. Sd. Exee Penang, 


Paris: Vauvs J. Borvaav, 23, Rue de la Banque. 


NOTICE “TO SUBSCRIBERS. 


are enabled to supply any ot our Subscribers 
with that excellent monthly paper THE ELECTRICIAN AND ELECTRICAL ENGINEER, of New 
_ York, post free, for 12s. per annum. Our Subscribers will, in this way, be enabled to obtain, at a very 
advantageous rate, this valuable compilation of American electrical news, edited by Frank L. Pope, Eaq. 


NOTICE TO ADVERTISERS. 


The following are the latest times up to which Advertisements can be received for publication 
in current week’s issue:—New Advertisements, or Alterations to existing ones, Wednesday 2 pm. 
| Small . for middle pages Thursday 2 p.m. 


ADVERTISEMENT RATHS ON APPLICATION. 


| 
| | 
| 
| 
| 
| 
| 
PANDENG.—Subecribers’ numbers bound for $s. 6d. each volume, including case. CASES.—Cloth Cases for Binding Can be hac | 
the Publishers, Price 6s., or Free by Post (in Great Britain) 6s. 6d. 
À | FOREIGN AGENTS.—New York: D. Vax 23, Murray Street. 
| | 
| 
| 
+ | 


JELEGRAPH ADDRESSES: { TELEPHONE No. (LONDON) 1955. 


N.B.—Our Catalogues, specially illustrated by Rimbault, Post Free. 


‘The following Goods ate manufactured absolutely from the raw material in our om | 


shops, hence our ability to gupply Goods of the highest quality at the lowest possible 


remunerative rates. 


— Mi 


The above is an exact section of a 570 G. P. Wire Cable now being manufactured 
THROUGHOUT at our own works, and samples of which will shortly be on view at our 
London Office and the Glasgow Exhibition. | | 


‘OUR TRAVELLERS WILL HAVE PLEASURE IN WAITING UPON BUYERS WHO WILL KINDLY 
FURNISH US WITH THEIR NAME AND ADDRESS, : | 


Full Stock of all Goods kept at our London Office and Warehouse—29, Queen Street, B.C. ne 


[October 12. 
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TELEGRAMS: “INDIOnS,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 
ELSOTRICAL AUCTIONEERS, VALUERS 


62, QUEEN ‘VICTORIA ‘STREET, “LONDON, 
And Albert Square, MANCHESTER. 1 


ELECTERICOAL PLANT’ 
For every description of New and Secondhand 


ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, &e., 


Ready for immediate delivery, consult 


“Glectrical lant,” 


Published Monthly, Fost Free, 6d. 


‘Offices: 52, QUEEN VICTORIA STREET, LONDON, E.C. 
Telrerams: “INDICES” LONDON. 1008. 


18, St. JOHN’S SQUARE, CLERKENWELL, 
LONDON, B.C. 


COMMISSION ROOM 
SALE OF DYNAMOS ELECTRICAL GOODS. 


+. | 

Is prepared to receive Dynamos and othér 
Electrical Goods for Sale on Commission, and 
can at a few minutes’ notice put any machine 


down and run it to show intending purchaser 


| its output. 


À QUATITY OF CABLE, SEVERAL NANOS, AND VARIOUS 
ELECTRICAL GOODS IN STOCK. 


INSTITUTE OF MEDICAL ELECTRICITY, 


| LIMITED, 
24a, REGENT ST, LONDON, 8.W. 


(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 


Electrical Treatment, ~ Blectro-Baths, 
Massage, Electro-Medical Apparatus, 
Instruction in Biectro-Therapeutics and Massage. 


_ FOR TERMS, de, APPLY 10 THE MARAGING DIRECTOR. 


FOR THE LAYING AND 
OF UNDERGROUND ELECTRI ABLES.” — Pro- 


The Exernazaine Norfolk Street, 
London, W.C. as 


188, LONDON WALL WOOD STREET, E.0. 


Wanted, for Buts, Potente for Bas, Artal of 


Three Lines and Under (24 words) 
For Every Additional Line ( words) ... ae 
Three consecutive Insertions for the Price for Two. 


ELECTRICAL ENGINEERS AND 


good Sot afraid of work.— Apply to 
“J. J. F. B.,” 12, Vicarage Villas, Neasden Road, Willesden. 


WANTED —A Gas = | 


ANTED.—A Junior Clerk for Electrical. Works. One with 


PRACTICAL ENGINEER end BLEOTRICIAN is open 


of an installation (country 
preferred) ; 
ANTED, Office, who has 
manage > has good 
practical knowledge Address T.,” 2,646, Exzc- 
2646 


theoretical know 
premium required.— Apply, Electrician in charge, 


ABLE -—A longe quantity of good second-hand cable in good 
condition for disposal, cheap, including 7/16’s, 7/18’s and 
Brush Company and other makers.— os WC. un 
J. GILLETT, hed Lion Square, Holborn, 2876 
—About 8 cwt. of new cotton-covered wire, made 
Glover & Co, including Nc 1s. 2d. 
1s. 6d. per Ib.—Ennasr J. 


IBRARY FOR -SALE.—The English, 
Italian books, Dg electrical subjects, of a 


of the 


NXCELLENTLY “ formed” STORAGE BATTERY or ACCU- 


German and 
-knowa tele- 


MULATOR PLATES; can be cut for 
Price, 18 inches by 12 inches, 1s. 9d. each; V  Faliveath, 
sise, 6d. each.—Joux Duaniz, Electrical Engineer 
near À 2688 


| 
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CHEAP: PREPAID) 
| | 
OTHERS.—An 
some of cost preferred.—Apply, | 
experience age, oalary required to Ey" Eavinw 
| 
HTING CO. Itd.—Vacanc | 
| ELEOTRIOAL REVIEW. 
AND CASES.—Subscribers and others can have 
F Cloth at the rate of Ss. 64. volume. Cases for are 
also supplied at 2e. 64: cach.— 83, PATERNOTES Bow, Lonpon. 


¥ Jon's 4, Lenin, Ec 


moorzs, : BLLSON | 


Glertsical Engineers, 
| QUEEN MELBOURNE. 


|  L. Ezzeon is now in London to to negociate for. the purchase | 
.of Execraic Tramwar for several | 


& Bons, 1 18, wihe EC go 


LE. GENIE CIVIL, 


Review of French and Porelgn industries tn General, 
6 RUE DE . LA CHAUSÉE D'ANTIN, PARIS. 


jnditor-in-Ohief, MAX DE NANSOUTY, Ingenieur des Arts Arts et 


. Manufactures, OM@eter d’ Secretary of the Electrical 
of the Banibition of 1889. | 


All communications for the Advertising Publishing Depart: 
ment to be addressed to M. Crviz Orrics, 6, Rue |. 
de la Chausée d’Antin, Paris. 103 


Le NONITEUR is INTENTIONS DDUSTRELES | 


16th YEAR. 


6 BOULEVARD DE ST RASBOURG, PARIS. 
| Slaten Pages, Half-Monthly, IUustraied. 
Ë SUBSCRIPTION : 6s. Yearly, 8s. 64. Half-Yearly, Post Free. 


Contains the Catalogue of French Patents. Details gratis the 
New Inventions of its Subscribers. Review ‘for Inventors, 


Manufacturers and Capitalists. Postage Stampstaken. 


& CO.. 


FARADAY WORKS, LEICESTER, 


ELECTRIC LIGHT ENGINEERS, 


Manufacturers, Wholesale and for Export, 


__ EVERY DESORIPTION OF ELEOTRICAL APPARATUS 
| WHOLESALE AGENTS FOR 


AZS0O. MAKERS OF 
MEDICAL BATTERIES 
With special form of Dry Cell.. 


WATCHMAN’S CLOCKS. 


GENT & CO'S PATENT INSULATED CELL. 


M 
o6 


GASSNER’S DRY CELL. 


_ Just Published. Cloth, 28, Post Free, 2e, 4.4 | 


: ‘ : 
y 
+ 
‘ 


DISTRIBUTION 


ALTERNATINS CURRENTS 


TRANSFORMERS. 


RANKIN KENNEDY, 


London: EL ALABASTER, GATEHOUSE & 


22. PATEHRNOSTER 


ARTHUR 5. GILL & Co. | 


Manufacturing Glectrical Gnginerrs, 
4, = STREET, BERMONDSEY, LONDON, SE, 


INSTANTANEOUS BREAK | 


EN MAIN SWITCHES, 


THOMAS BARRACLOUGH & CO. Ltd, 


Makers of all the most Improved Machinery 
Strand Covering, Lapping, Taping, 2 de., 


STRANDING AND MAKING CA BBE. OF EVERY SIZE AND DESCRIPTION. 
Globe Works, Rochdale Road, Manchester. 1900 


LEA"S PATENT GLOBES. 


DUST PROOF, PERFECT LIGHT, EASILY HANDLED, NO LOOSE SCREWS. 


The has Metals Connection with tho Cover, ‘and can be removed or replaced instantaneously. 
NO METALLIC RIM TO OBSTRUCT THE. LIGHT. 
THE GLOBES CAN BE SUPPLIED PERFECTLY WATERTIGHT. 


FOWLER, LANCASTER & CO. 


Electrical Engineers, Engineers, Manufacturers of al Fittings for Electrical and Telegraphic Contractors, 
BIRMINGHAM. 


SOLE MANUFACTURERS. 


A TT GLOBE WIL BE SENT ON APPROVAL. 2062 


» eres 


or Electric Wire and 


Le Gas Crvis deals with all subjects connected with Science 
Ln Orvis publishes, ale, all’ the Oficial Documents of | | 
the Exhibition of' 1889 in estenso. 
| » IMPROVED TYPE WHICH ARE PRACTICALLY EVERLASTING. 
kwitches are the 25 Amperes- - 
Jay simplest made. - 14s. 
| burnt, 100 ” - + 20s. 
& cleaned in afew | 150 - - 26s. 
seconds. New | 200 - 308 
À | | Price Lists of Dynamos, Switches & Apparatus 
| | on application. ses 
|| 
L | | 


__ BOSTON, MASS., USA, WEST END RAILWAY.—After a most careful examination of all the 

| of street car propulsion, both cable and electric, including three visits to Richmond at 
different times by various Members of the Board of Directors, the largest street tramway com- 
bination in the world, the West End of Boston, Mass., operating 260 miles of track, 1,800 cars 
and nearly 9,000 horses, decided upon the Sprague system ss being superior to all others. | Ket 
Me. HENRY M. WHITNEY, President of the West End Company, says :— It ij a success in 


ÊTES 


Operating with Cars bunched at end of Richmond Road. 
| | | — 


DETAILS OF SYSTEM. 


of conducting current to the cars withthe | Freedom from disagreeable noises. 


impossibility of an accident on any point of the changes truck 
line interfering with the operation of the re- site mr 


mainder of the road. | 
Motors fl Sing! | ther vlatf 
rs —— movement control 


Greatly increased traction by the application of Self-Oiling Bearings. , 
Motors to each axle with independent driving. Generators of: highest efficiency and reliability. 


SEND FOR CIRCULARS ON TRAMWAY WORK. 


SPRAGUE ELECTRIC RAILWAY MOTOR CO. 


16 & 18, BROAD STREET, NEW YORE CITY, U. SA. ws 


| | {1 ] 
. 
. 
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| 15 H.P. 220 Volts. Efficiency 91 per cent. 
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= MANUFACTURERS OF | 


ELECTRIC LIGHTING 


OF DESCRIPTIONS. | 


Our Systom bas | 
been Pitted to the 
most recent 
WAR SHIPS) 
of the following | “We 
QOVERIMENTS, 


né e 


Fourteen of these GENERATORS were ased for LIGHTING the WHOLE of the | SPECIAL PLANT FOR 
FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded 


rom THROUGH THE 
‘| ELECTRIC LIGHTING 
| NIGHT. 


SOLE THE WHOLE OF THE 


SUNBEAM” NEWCASTLE 

| INCANDESCENT | EXHIBITION | 

LAMPS. ISUNBEAM | 

TION | 

SILVER MEDAL, 


HIGHEST AWARD. 


FROM 200 TO 1,500 C-P. 


& Over 60 Steamships 
of the leading 
xX. Passangerand Trading 
| - | lines have been 
| PATENT TURBO-ELECTRIG GENERATOR—(DYNAMO AND ENGINE COMBINED). 
ENGLAND, 
ITALY. 
CHILI, | 
SPAIN, 
AUS: 
CHINA, 
JAPAN, 
U.S. AMERIC 
j 
| 
| 
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LAGOMBE. &.CO.—WORKS. LEVALLOIS PERS 


London Agent.—H. EDLIN, 7, ST., WESTMINSTER. se 


International Exhibition, Glasgow, Stand No. 497, Machinery Department. 


RANKIN: FENNEDY, 
| | WVOODSIDE Wworms, 


141; SOUTH WOODSIDE ROAD, KELVINSRIDGE, GLASGOW, 
Address: INCANDESCENT,” GLABGOW. 


ALTERNATING CURRENT DYNAMOS 


All the Poles on same side of the armature are of same sign, therefore 
= there is no magnetic leakage. 
All the Poles, however numerous, are formed by one coil of wire only ; itis, therefore, 


FOR ALL PURPOSES. 


Sheets, Rods, Tubes, Calle Le, foi Eletriéal Pürpases 
MANUFACTURED BY 


THE NORTH BRITISH RUBBER CO. LIMITED, 


Edinburgh; Lend m, 67, Moorgate St.; Manchester, 6, Charlotte St. ; 
Liverpool, Cereal Court; Glasgow, 106, Buchanan St. on 


LOWRIE- =x AX. -KOLLE. 
) DIFFHRENTIAL 


METER 


For recording Alternating Currents is made in all sizes : 


FROM 10 LIGHTS TO 1,000 LIGHTS. 


FOR FURTHER: PARTICULARS APPLY TO THE SOLE CONCESSIONAIRES : 


HAMMOND & CO., 117, ‘Bishopsgate Street, EC. 
General Consulting & Glectrical &. Contractors. 


THE GÜLCHER ELECTRIC LIGHT & POWER COMPANY, LIMITED, | 


BATTERSEA FOUNDRY, S. W. 


GULCHER DYNAMOS. 


IMPORTANT REDUCTION IN PRICES. | 
CONSTRUCTED IN STOCK SIZES FROM 2 TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. — 


ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


AGO 
Complete with Globe and Fittings, or in strong Factory Lanterns, 1,000 C.P., £10; 2,000 C.P., £10 10s. ; 8,000 C.P., “S48 40s. 
SPECIAL DYMAMOS TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING METALS, TRANSMISSION OF POWER, &c, &c. 
Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 


Particulars may be obtained from the s Representatives and Agents :—Messrs. W. Mensizs & Co., 60, Side, Newcastle ; 
Messrs. F. B. WzLcx & Co., Market St., Manchester ; Messrs. W. Lustzr & Co., 1 , West Regent St., Glasgow ; Mr. C.@. LC: @. Mousrzaz nf 
u 


Mr. Lewis N. Witi1ame, Aberdare; Mr. W. ‘Mr. Wimenoner, 20 
& Con CEristchurch, New Zealand, Mr. J. Anuas, 6%, Cannon Street, London; or direct by 
Battersea Foundry, London, 8.W. 


A COMBE CARBONS 
| _ | | 
| | 
+ | 
| 

| 
| 
| 

| 
| 
| 
— j 


WESTERN ELECTRIC CO. 


AFFARATUS. 
Ae ARC LAMPS AND DYNAMOS. | be 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN ‘STREET, LONDON, EC. 


Undertake all kinds 0 va Electric Ligh ting (isolated | 
| plants or Central Stations), Ship Lighting; Electric 
| Smelting and Depositing, Electric Traction and 
Transmission of Power ; and being large manufac- 
turers of machinery for electrical uses can supply 
| every requisite at short notice. Estimates free. 
Reports made. Particulars of leading installations 
and Lists sent free by post. Work carried out in | 
any part A the world, | | sit 


LIMITED, 


MANSION HOUSE LONDON E.C.; AND ARG CHELMSFORD. — 


Electric Telephones having istinctness 
, can testify most favourably as London Ex- 
their success and e " are very distinct, do not get 
outof order, and are not by changes of tem x | ins 7 - DE SALIS. 
Yours truly, JAS. E. BARTON, Sirs,—Having fixed ap as sold 
Medical Blenheim & Co,, under their P I can voueh for 
Sirs,—I am to say ame A er Sevens, The transmitted voice in rather 
nect f pur nn FETE than that heard in a “Bell” receiver. They are 
4 most simple, and most reliable I have ever seen 
do not seem Lo be aflocted by stmospherio 
& HODGSON, MLD. have proved.—I am, yours traly, J uC 
87, Highgate Road, N.W., 
Mesars. Blenheim & Co. We have pour Telephones for new over twelve 
We choald Dove no give & recom- ance We are 90 pleased with the result that 
are, yours trely COLLIER, your instruments. WARN & WATTS, Surgeons 


| | "THE TELEGRAPHIC JOURNAL ELE STRICAL REVIEW SUPPLEMENT. ‘(Octobe 12. 
| | 
W. BLENHEIM & CO., PATENT ELECTRIC TELEPHONE. 
Simple, efficient, and suitable for all purposes. 
| 


4 TIRE Se” 


ARC 


À 


“DIAMOND.” 


300 to 100 O.P. 200 to 400 C.P. and upwards. 
65 to 70 Volts. - 
ot these lamps were used for lighting the ot | — 
the Newcastle Exhibition, 1887, and gave complete satisfaction. For running in parallel circuit with incandescent lampe, 7 


GIVE À PURE WHITE LIGHT. PERFECTLY STEADY. 
STOCK KEPT. PRICES ON APPLICATION. 


|THE WOODHOUSE RAWSON 


ELECTRIC SUPPLY CO. OF GREAT BRITAIN, LIMITED, . 


11, QUEEN VICTORIA ST., LONDON, E.C. 


LIST “A, 7 110 PAGES ILLUSTRATED, POST FRED, 1s. as 


REID BROTHERS, 


12. WHARE ROAD. CITY ROAD. LONDON. N. 
TELEGRAPH ENGINEERS AND OONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
‘PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


Works: ERITH, KENT. BRUSSELS: 41, Rue des Champs Elysées. 
Telegrams: “CALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIBES. | 
SPECIALITY—Underground Electric Light Mains. 
| MAKERS OF OALLENDER-WEBBER OABLE OASES. 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELEOTRIO LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING CO. 


NEW YORE: 45, Broadway. BOSTON. Works: NEWARK, PHILADELPHIA OHIOAGO. us 


| 
| | 
’ 

| AND STORES OF EVERY DESCRIPTION. 

Telegraph Lines. 
| 
“ 


| construction, should favourably com 


\ 
4 
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SAMUEL ELLIOTT, Albert Moulding Mills, Newbary | 
| 
| STAR DIPLOMA, LONDON, 1887, | 


GOLD MEDAL, LONDOM, 1186 


Manufacturer of all kinds of Wood for Electrio Wires and Cables in Yellow Deal, Pitch Pine Oak, Mahogany 
Walnut, &c., in the best manner, struck clean and sharp. 
N AND QUALITY. 


Casings and-Ornamental Covers. Every length of Cover stamped with 


WESTERN WORKS.  BRISTOT.: 


» WIMSHURST INFLUENCE ELECTRICAL MACHINES 


NEW PRICE LIST, POST FREE, 44. Telegraphic Address: “KINGHAM BRISTOL.” ins 


Two 30-inch Victor Turbines fixed 
on a Horizontal Shaft, and giving out 
over 500 ELP., are at work driving 
+ “THE LARGEST DYNAMO IN THE 
WORLD for Messrs. the Cowles Eleo- 


ume. Sin. 11°65 .. .. 
WITH PROPORTIONATELY HIGH per pr AT PART-GATE. : 
Such results, together with its ly-working mate gate, an ete, ‘imple, 
These of very superior workmanship and of the 3 


FREDERIO WELL, 16, Mark Lane, LONDON, E.C. 


Œnaineers and Electricians, o.. 


19, GREAT GEORGE STREET, WESTMINSTER, S. W., 


NY. and. Two 12-inch giving out 
166 H.P., and driving a No.8 BRUSH 


SPECIAL AGENTS FOR EDISON 


‘MANUFACTURERS OF "TLECTROLIERS, BRACKET il, DESCRIPTIONS OF ELEC OF ELECTRIC LIGHT FITTINGS. 


ST. as 


ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, 
IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, &o. 
HLHOTRICO BELLIS AN D 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 


| Price List of Chemical Apparatus with 660 Illustrations, post fres eight stampe. 
TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


J. ORME & Co. Jacks’ G), 65, Barbican, London, Bg 


OÙ Ney and Improved Pattern, with and without Glass Case, double br quadruple we plates. Acknowledged to be the best finished 
end Ces ing Burners, Depros-D’Arsonva other 
Resistance Coils, Metre and Wheatstone Telephones and Morse mee 
special pattern. Lightning Conductors supplied and erected, and thorough efficiency guaran 


trio Smelting Company, Lockport, | 


DYNAMO, for the Aspen 


| 
| 
| 
cit of other Water. Wheels of rame HP. 
diameter, and has the 
results on record, as shown in the .. 4000 | 
| 
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littl! = | 
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London 
| HLONDON DYNAMOS AND MOTORS toe ait 11 sigs sonty 


ROBEY 


1888.) 


Office: 49, 


ALLIANCE ENGINEERING WORKS, WEST DRAYTON, LONDON. 


PAVEMENT, B.O. 
delivery. Made by special machinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYRAËO bas s higher commercial efficiency than any other, either Ragilsh or American. 


AUTOM 
| MATIC and DYNAMOS for LIGHTING 


RONALD A. SCOTT'S HARDENED 


4 


(Approved offend weet by the Admiralty; Semone Bros. Co. Lad; Anglo-American Brush Blectrie Light Corpercton, Lid ; @ Werte On, de., 46.) 
For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 


uis Varnish io 0 first-class Insulator. dry je pot softened by moisture, stom or ofl. It is 
Address—R. A. SCOTT, Electrical Engineer, Contractor to Her Majesty's Goverument, 81, 
| 


BOARDS, as supplied to HM. chips “ 
_ ADMIRALTY P PL 1TESN 


Very high temperature to meitit when dry. 


Hatamersnith, W. | 


THE BABCOCK & & WILCOX CO. 


STEAM BOILER. 


M 
‘ 
i 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


-Reliability. . 


‘The Raison 


some 
at the installation of the y, ac. 
de, The 


In orn with LI 


“European Works:—KILBOWIE, near GLASGOW. 
Head Office for Europe:—107, HOPE STREET, GLASGOW. 


London Office:—114, NEWGATE STREET; E.C. 
Manchester Offce:—8, VICTORIA BUILDINGS. 


Paris Office :—20, BOULEVARD VOLTAIRE, (us 
Colonial Office:—8, SPRING ST., SYDNEY, 


x - 


LINCOLN. 


ROBEY & CO’S PATENT "TRIP EXPANSION GEAR. 


Secures Absence of 
Friction ; 


‘Simplicity ot Construc- 
tion. 


ROBEY & CO. 


LINCOLN. 
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ost perfect ever produced. 


echanically the simplest. 
(15 Patt) Ship Lighting Co, Gfrlectrically a great advance. 


| 


Publications. 
Danphlet.—nd. Ed. 1888, Demy Svo. “The E.P.S. Automatic System for the Public Supply of Electricity from Storage Batteries.” 

_Jllustrated Gatalogue.—Szconp EDITION, 1888. ROYAL OCcTAVO. 


E.P.S. ACCUMULATORS, STANDARD TYPES. — ; ACCESSORY APPARATUS. 
; L Type (Glass Cell). Great Storage Capacitr. - Regulating Switchboard, 60 to 1,000 amperes. g 
_L Type (Teak Cell), specially made for Ship Work. Automatic Apparatus. 
T Type for rapid discharge Traction Propulsion. Heavy Current Switches, 
C Type for Train Lighting. | À 
‘V Compact Portable Sets for Vehiele Lighting. Electric Lauaches.. 
| Electric Tramocars. 
Special Cells made to specification for— | | 
Central Station Lighting, ex the Storage 
Telegraph and Telephone Purposes, a 
Central Station Lighting, | 
Military Work, % Isolated Plant, : | 
Miners’ Lamps. :.. Temporary Lighting Jobs, &c., &e. 
POWER 
| COMPANY, LIMITE, | 
4, GREAT WINCHESTER STREET, LONDON, EC. L 
Telegrams: “ Storage, London.” Telephone No. 338. 
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IMPROVEMENTS In 


ALTERNATING CURRENT 
DYNAMOS. 


TRANSFORMERS OF GAULARD & GIBBS AND LOWRIE HALL TYPE. 


CONTINUOUS CURRENT DYNAMOS AND MOTORS, ACCUMULATORS, &. - 


PRIOHS AND PARTICULARS ON APPLICATIO NW. 


| LONDON REPRESENTATIVES : — 


DRAKE GORHAM, 2, PRINCES MANSIONS, VICTORIA ST, | 


MARSHALL, SONS Co. Lro, 


BRITANNIA IRON WORES, GAINSBOROUGE. 
London Offices, Show Rooms and Stores:—MARSHALL’S BUILDINGS, 7%, FARRINGDON mown, E.C. 


‘Fite Magnes Cora or or Loco- Installations. | Beings 13 to 35 HP 


] New Catalogues, with Reduced Prices, free on application. Dene: 
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“ ELECTRO," | | = ACCUMULATOR,” 
WO. VERHAMPTON. 5 
| ENGINES SOLD À} | 
| | 
j 
Portable and Semi-Portable Engines, with Underneath Engines, Simple and : Compound,for Extreme 
Automatic Expansion Gear. Economy in Fuel. focal Engihes and Boller 
@@ M. 5. & 00. KEEP A LARGE STOOK OF NGINES &e. OF ALL SIZES AT THEIR LONDON DEPOT FOR IMMEDIATE DELIVERY ON SALE OR WIR | 
. INSPECTION INVITED. | | | 
(à . Y \ | 
\ \ | 
| | | A 
L ON | | | | 
¢ | 


ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLING is the Cleaneet Lubricant. 
ASBBSTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBBSTOLINE is the safest Lubricant from Igaition. 
 ASBESTOLINE has beaten all other Lubricants in trials. : 
| ASBESTOLINE | 


CONSISTENCY OF ASBESTOLINE. | 
ASDESTOLINE, B, le more id, for use on Steams machines, Ley whore the re rs, Paper 


climates, also on land when it is desirable ee eee 
have Labricant stiffer than A. Instead of O. y used 


ADVANTAGES OF 


Supplied in Kegs, 28, 56, or 112 Ibs. “Price 2s. 3d. per Ib. Kegs Free, 
. SPECIAL TERMS FOR LARGE QUANTITIES. 

IMPORTANT TO EXPORT MERCHANTS—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ih, | 

"Consequently the saving in freight is very considerable, Liberal Terms are conceded to Export Merchants | 


Below will be found illustrations of the mode of fixing Lubricators for Asbestoline to bearings. Full particulars of the various, 
ia 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY, 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE were submitted to Otto Hohner, Esq, for analgais, and the 
subjolned Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 
9 449 lp ordi- 
The Laboratory, 11 nary ren of machinery is copa 


I have subjected a sample of Bell’s As taken from the v belly Aste : 
as Bell and Son, in Southwark Street, to a number Aabestcline is as absolutely safo a lubricant as can be 
Factories or obtainable. out from any 
found that Abestoline ienit es LP. with the greatest | of leading to spentancous combustion, either by itself or | 
press À re ht into contact with flame; that wood and | contact with inflammable material. 
oes camer soaked in Asbestoline burns rifanything, From the physical nature of Asbestoline its use is of necemity — 
‘cr Levens iteelf, that its . perfectly clean and free from waste. | 
high it Hes be range of Thermo | (Signed) (OTTO 
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The repu \sbestoline as & pricant of the highest efficiene: nevery ring ¢ " shinery rablienec iG ; never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up to 5,900 revolutions 
per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication 
) has not received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and support. 
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Patent No. 15,406. 


Every 40 feat bas Label as abore, and bears our Trade Mark, 


Under this registered title are included the inventions of Mr. Field, and experience has ‘proved them to be 


the MOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS ever made. They constitute such à com- 
bination of Asbestos and India-rnbber as secures the maximum of elasticity and heat resistance, and they are, 
therefore, UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 


most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quad- . 


ruple Expansion Engines of the latest type. The Packings are ee of rolled Asbestos Cloth, but the 
India-rubber is placed in two —— to suit various cases. 


‘rie of iter Section, 5s. Gd. per Stem Toland, 6s, 6d. prb. 


BELL'S ASBESTOS 
EXPANSION SH EETING. 


obtained from this house, is re- 


economical jointing material in 
use. It is composed of a specially 
prepared India-rubber Compound, 
protected by a covering of Vulcanized 
Asbestos Sheeting, as shown above, 
and as it is the only jointing 
material which adequately combines 
permanent elasticity with heat 
resistance, the advantage it 
possesses will at once be seen. 


Price Gs. per Ib. in Set. ‘Rings = UP to ‘Template 9s, per D. 


Made from 1-Ply for Cylinder and Joints to any thickness for Uneven 


148, SOUTHWARK ST. LONDON, S.E. 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. 329 


CARDIFF : 46, James St., Buts Docks. BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basin. GLASGOW: 30, Robertson St. 


— 


, : | | if 1 
Gelber 13, 1888.) TUE JOURNAL AND 
4 ‘ 
# 
» À 
Round. . Square. | 
| 
| 
| 
| 
| | 
; . The centre from which the 
AU réquisite elasticity is obtained will 
yy, adapt itself to uneven surfaces to 
which it may be applied, and 
a #3) allow the expansion and contrac- | | 
a Beek By tion to be fully taken up. The 
Manhole, Mudhole, Steam Pipe, 
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_Losses paid over £16,000,000. CLERKENWELL, LONDON, #.0. 
ELECTRIC LIGHTING.—19th Edition of the PHŒNIX : PEROIVAL 


PRIER MEDALA, LONDON, PARIA, 108. 


FP. WIGGIN& & SONS NS, 10, Tower Hill, LONDON, 
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| to Ses dMatests” Goversiment Companies 
BEST RHEIN HD THLEPHONE 


PATENT GALVANISED TELE GRAPH “WIRE. 


100 Ib. COILS. HIGH CONDUCTIVITY. 
SPECIALITY TELEGRAPH WIRE, TO ALL SPECIFICATIONS... 


conducti COPPER and TAPE for 


STEEL STRAND for Mechanical 
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INSULATED WIRES. 


ALL KINDS OF WIRE FOR TELEPHONE, TELEGRAPH INSTRUMENT & ELECTRIC BELL vu | 


Cables for Electric 


Chandelier Wires, 


BLAKEY, EMMOTT Lm, 


ENGLAND. 


or ANY WIRE ON APPLICATION. , a 


CARBO RS. 
THE BARNSLEY CARBON co, 


Manufacturers of 


OF EVERY DESCRIPTION. 
WoORES:-BARNSLEY. 


Loavon Acency a Srones:—THE GLOBE ELECTRICAL & ENGINEERING 00., 
7, Canrensr Sraust, Beoapwar, 
féepraphic Address:—“CARBON BARNSLEY?” ns 


H. THORPE 
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GAS POWER WORKS: 
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Patent and Pneu- 
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IN BRASS, GUN METAL! 


_ And PHOSPHOR BRONZE. | 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 


MACHINE CASTINGS. 
7 | MANUFACTUBERS OF 


Brass, Gan Metal and Phosphor Bronze in Ingots, 


BABBITI’S METAL. 
DEALERS IN ALL KINDS OF OLD MBTALS. 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 
WOODOOOK STREET, BIRMINGHAM. 


ELECTRIC WIRES. 


{Insulated Wire and Cables 
of every description for 
Electrical Instruments, 


UNITED ELECTRIC WIRE Co. | 


14a, Clerkenwell Green, London, E.C. 1790 
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INDEPENDENT CENTRE ! SECONDS STOP. ‘WATCH 
| CANNOT BE MAGNETISED. | 


SEE THE ABOVE REPRESENTATION OF ACTUAL DYHANO 
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18, St. John’s Square Clerkenwell, LONDON. 1 


TER BERESTEIN ELECTRIC LAMP 4 


ŒIMITED), 
. 2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


GS The lamps of this Company are of low resistance, anû | 
entirely free from the claims of ether compenies. un | 
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TEAMS), GATESHEAD. 


| for IMMIGCH, LONDON. 
ELEcTRIO MOTORS | — 
International 
| | Full Particulars 
London, 1885. on 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, NW. | 
Motors for Locomotives, Tramcars, Launches, Lifts Cranes, &.; wound to any tension, suitable for 
HAULING COLLIERIES 
and WINDING and TRONWORES. 


Special attention in fitting up Factories with Electric Power, and quotations given for Electrical 
Transmission of Power for all Industrial purposes. | 
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ARTISTIC,” 
ELECTRICAL,” 
INEXPENSIVE.” 


Works & showrooms:—3, Berners St., London, w 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. “M'TED- 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric ht Installations ; amongst their latest are the Athenæum and National Liberal ; 
Clubs, N National Provinelal Bank, Duo d'Aumale” house, and Steam Vessels, 


FACTORY : PON HN D, MIDDLESEX. 


THE SECRETARY, 13, Albert Mansions, Victoria Street, 8. Ww. 


‘DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 
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DAVEY, PAXMAN & CO. Engineers, COLCHESTER. | 
Lonpow Orricz: 189, QUEEN VICTORIA STREET, E.C. ass - LightShed. 
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pros & “FARMER : Railway Signal Canterbury Road, KILBURN, LONDON, AY. 
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BRUSH ELECTRIC LIGHT 


LIMITED. 


MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. 
ALTERNATING CURRENT DYNAMO MACHINES. 
TRANSFORMERS. - MOTORS. 

3 BRUSH DYNAMOS AND ARC LAMPS. 
VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
_ ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


The Corporation are prepared to carry out installations on the Purchase-Hire System, and to tender for 
the supply of plant for temporary + 
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ROBERT GARRARD &. CO. 206, BETHNALL GREEN “ROAD, 


LONDON“, 
CONTRACTORS TO RAILWAY AND STOCK COMPANIBS. 
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OF EVERY DESCRIPTION. 
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| ‘FELL AND WILDING, PATENT AGENTS, 1 
(0, PLL, Po MLLALE, Lactare om Erin at he City of Laden Clas, 8, P WILDING, Chen. MBA) 


Best technical, and scientific advice in all matters connected with in all countries. Searches 
technical evidence, Trade marks anf designs designs registered. 
1 QU VICTORIA STREET LONDON, a. C. se 


RAMSDEN, CAMM 


BRIGHOUSE. YORESHIRG, 
ron and Steel Wire Drawers and Galvantzers, 
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| Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 


ELEGTRIO BELLS, INDICATORS, SWITONES, BATTERIES AND FITTINGS OF EVERY DESORPTION FOR ELECTRIC BELL AND LIGHT FITTERS, 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. 
9, KIRBY STREET, HATTON GARDEN B.C. 


TAYLOR TUNNICLIFF & CO. 


wih 

| PORCELAIN PARTS FOR 

A1} LAMP HOLDERS, CEILING ROSES, 


m3 ae aan have an ENGRAVING MACHINE. |SCREWED SWITCH BASES AND COVERS, | 


Better work is done less than that of hand work, | "5" 

| as Dividing, Rout Routing, F SAFETY JUNCTIONS, 
A8 SUPPLIED T0 POSTAL TELEGRAPH And Specialities for Klectric Lighting, nu 


STEPHENS, SMITH 


| ow Millwall, LONDON, E. 


Engineers 
Boiler Makers 


‘ESTIMATES GIVEN 

i | _ FOR 

SHIP LIGHTING 
BY | 
 ELEOTRICITY. 


ELECTRIC LAUNCH BUILDERS, 


ELECTRIC TRAMCAR , 


an : 


MOTOR V4 


| 
+ 
1 
| 
| 
NEW PATENT 
| 
N 
DYNAMO REPAIRS | 
SPECIALITY. / | 
| 


APOSTLE’ 


BEST QUALITY. 


_ For PARALLEL or SERIES ARC LIGHTING. 


Y BURN WITHOUT 
LR PRICES. NOISE OR ASHES. 


A Farthing a millimetre per Foot, or £1 a millimetre per 1,000 Feet ((rom 8 to 19 millimetres). 


Diameter | Price Price Per 
(25mm.=1inch).| Per Foot. |Per1/000Feet.| Sise mm. | pi moot, | 1,000 Feet. 
8mm. | 24. 28 16 | 4a. 216 © 
> “ 29 17 217 © 
.10 : | gt0 18 | £18 © 
211 20 £22 0 
212 22 7d. 226 10 
818 | 25 8d. £31 0 
14 ,, 214 27 104. 23% 0 
15 ,, 215 30 lid. | 248 0 


| Made.in any Length. Discount for Quantities 


œ 
MILLIMETRES 
© 20 30 40 so co 
‘ INCHES 8 


| ‘To OUR CATALOGUE FOR au. SUPPLIES, 
AGHINTS WANTHD. 
THE 


) GENERAL ELECTRIC CO. 
(@ BINSWANGER co., 
| | | MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 
1 | 5, Great St. Thomas ARO, LONDON, E.C. 


Telegrams: “ELECTRICITY.” | “Telephone 1887 
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JOHN FOWLER CO. 


_BNGINBBRS, LEEDS,  ENGLAN D. 


PATENT. 


. | 
LOW CAPACITY. 


singe Cylinder, or Coupled Horizontal 
"Engines 


FITTED WITH 


Harinell's Patent Govenors. - 


Sydney, 1880; 
Calcutta, 1884 ; 
London, 1885 ; 

Saltaire, 1887. 


AND PORTABLE ENGINES | 
AND DYNAMOS COMBINED. 
Specially suitable for movable installations. _ 


JOHN FOWLER 8 CO. (LEEDS), LIMITED, ENGINEERS, LEEDS, ENGLAND. 


| 
| 
TATHAMS RE 
AS C | 
| | \\\ XxX AND | 
\ N°” Ay 
ELECTRIC LIGHT, TELEGRAPH, TELEPHONE. 
| | | 
| WRITE | 
| for | | 
| SAMPLES WO CROSS-TALK | 10-Wite Telegraph. | | 
BY WHEAT: | 
| | | 
a>. | Specially suitable for every description of = 
| UNDERGROUND WORK. 
| coo | 10-Wire ph. | 
| Z Z | | 
| | | 104-Wire Anti-Induo- | 
Blectric Light. | 64-Wire Anti-Induction Telephone. ! tion Telephone. 
ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. 
Compound Horizontal Engines 
LOCOMOTIVE BOILERS. | Hartnell’s Patent Automatic | 
Cornish and Lancashire Boilers. 
| For Electric Light Stations. Expansion Gear. 
| | FIRST PRIZES TS 
| GOLD MEDALS, : 
= = 4 \ | 
Ni 
SEMI-FIXED ENGINES 
Fitted with Hartnell's latest Patent Automatic | 
| | 
| | 


1 


18732. 


THLEGRAPHIC JOURNAL. an D 


THE ONLY INDEPENDENT JOURNAL DEVOTED TO THE SCIENCE OF ELECTRICITY 
Published every FRIDAY, Price 4d. 
To BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE, 22, PATERNOSTER Row, LONDON. 


THELEGRAPHIC ADDRHSS: ACHEHEAY, LONDON.”’ (CODE A. B C. 
All Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Oo. 


NOTICE TO SUBSORIBERS. 


with the proprietors, we are enabled to Ry Age any ot our Subscribers 


1 arrangement 

with excellent monthly paper THE ELECTRICIAN AND ELEC ENGINEER, of New 
York, post free, for 12s. per annum. Our Subscribers will, in this way, be enabled to obtain, at a very 


NOTICE TO ADVERTISERS. 


iii current week’s issue:—New 2 p.m. 


ADVERTISEMENT RATHS ON APPLICATION 


Chaque and Pet Ondes (om One, Ldn made pay to 3, 


ARTHUR B. GILL & Co, 


Manufacturing Electrical Engineers, 
4, STREET, BERMONDSEY, LONDON, S.E. 


INSTANTANEOUS 


Complete for 
Batteries 


Two Ends, 
and 100 yds. Covered Wire. 


Manufactured under the Patents of Dr. Silvanus P. Thompson, Principal o 
the Finsbury Technical College. 


NEW TELEPHONE CO., LIMITED, 


ws 4 GREAT WINCHESTER 8T., LONDON, EC. 
: oe (Under License from the Postmaster-General.) . 2178 


ENGINEERING 


COMPANY, LIMITED, 


| 86, ALBERT EMBANKMENT, LONDON, 


\ ! 
1 3 
+. 
f 
‘9 
Q 
: 
L 1 
A T+ -. 


The particular object for which theo small Are Lamps hare been i 
FOR RUNNING IN PARALLEL WITH LAMPS, 


ARCADES, WORES, &c. 


The smallest size has a C.P. of 800 to 400, and does not take more current 
| / with or without Tncandesoent They can be run in 
» can be put out when required 
meet the want fora COMBINED 
INC ESCENT TPMENT. They are simple, ornamental, es- 
and the price is moderate. Details on application. 


SPECIAL SWITOHES, SWITOHBOARDS, RESISTANOES, FOR DISTRIBUTION WORK 
ENQUIRIES INVITED. 1901 


| 
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| IMPROVED TYPE WHICH ARE PRACTICALLY EVERLASTING. £2. | 
The contact FoR— PRICE. | WORKSWSLL FOR LOKG LINES | 
swi 26 Amperes - - 6s. | ‘TOONE MILE. | ANDEXCHANGES | 
Can be removed, 100 - - 30s 
dye and 150 ” 26s. 
seconds. New | ano 30s. 
lor tow pence. 250 | 
gauge. 300 93 40s. 
: Price Lists of Dynamos, Switches & Appar | 
on application. | 
LIBERAL TRADE TERMS. 
| | | 
| 
| | 
| | \ À | 
CD Ÿ 
{ 
SES Y 
| 
| "Jaures “AROETTES” harrepres 
vA 
% | e / Ÿ “a> Y : 


° 


Also to the following 
RAILWAYS: 
Lan. W. | 


| G. B. & Y. Jt. | 
G.B.&K.&G.&P.it. 
: Highland | 
. G. N. of Scotland 
. Dundee & Arbroath 
MS&L | 
: Cheshire Lines 
N.S. Ry. 

: Cambrian | 
Saunders § Co.) 


_ Hull & Barnsley. 


TELEPHONE COMPANIES : 
United | 

National 
Lano. & Cheshire 

8. of England 

W. Counties & S. Wales 
Northern District 
Telephone Co. of- Ireland. 


ELECTRIC TRAMWAYS : 
Blackpool | 
_ Portrush. 


All Leading E. L. Companies, 


Colliery Companies, 


Bridgewater Navigation, 


Manchester Ship Canal, 
Nobel’s Explosive Co., 
Faversham Cotton Powder Co., 
Glasgow Exhibition, 

And OYER SSO OTHERS. 


(VULCANISED RUBBER, 4c, 40), 

PENDANT CORDS, 
&e., 

IN STOCK. 


LARGEST WORKS IN THE PROVINCES DEVOTED 
EXGLUSIVELY TO ELECTRICITY. 


, The above are manufactured absolutely from 
the RAW MATERIAL in our own shops, hence our 
ability to supply Goods of the HIGHEST QUALITY 
at BOTTOM PRICES. 

CATALOGUE of 250 pages FREE. 


Our Travellers will be instructed to wait upon 
Buyers who will kindly send their name and address. 


“LIMITED, HELSBY.” 
“CONCENTRIC, LONDON.” 


LONDON TELEPHONE: No. 1985. 


Lonpon Orrice: 29, QUEEN STREET, EC, 


Where Full Stocks are kept. at 


{ 
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CONTRACTORS ELECTRIC LIGHT LEADS! 
OFFICE 
| MENTS, | 

FACTUR, 
Ÿ wines wines? © | 
Q aes \ AND af Al AND COR 
NE.. < s0 Pan, WIRES IRE | 
NS | |: 
LIGHT <a> PENDANT) CASTINGS | | - 
oF — — AQ. AND @ | 
49 IN | | | 
WIRES. RATER ef it 
— wy — 
N EAR W rq 
, 
; 
3 
| 
| 
| 
| 
| | 


its output. . 


A QUANTITY OF ABLES, SEVERAL DAS, AND VARIOUS | 
ELECTRICAL 00008 IN STOCK | 


electrical apparatus. 
| at to No. 2,656, ELnorRICAL 


| 


"WHEATLEY KIRK, PRICE & GOULTY, 


BLEOTRIOAL AUCTIONEERS, VALUERS 
ARBIFRATO 


“se, QUEEN VICTORIA STREET, LONDON, EC, 


And Albert Square, MAMOHESTER. 


PLANT” 


For every description of New and Secondhand 


Ready for immediate delivery, consult 


“Glectrical plant,” 


‘Published Monthly, Post Free, 64. 


| tices: 62, QUEEN VICTORIA STREET, LONDON, EC. é 


18,84. JOHN'S SQUARE, CLERKENWELL, 


| 5.0. 


COMMISSION ROOM 


SALE OF & ELRCTRICAL GOODS. 


Is prepared to receive Dynamos’ snd other | 


Electrical Goods for Sale on Commission, and | 


can at a few minutes’ notice put any machine | 


or Foreman, 
| to commence st 45 


down and run it to show intending Pr 


HARBURG INDIA-RUBBER COMB COMPANY. 
. London Warehouse: ¥. WINTER, 


188, LONDON WALL WOOD STREET, E.0. 


_EBONITE. .. 


"CHEAP PREPAID 
Relating te Siiuahons Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Bale, Specific Articles of 


Thres Lines and Under (96 words) 6d. 
For Every Additional Line (8 words) ... coe 08. 6 
Three consscutive Insertions for the Price for Two. 
*e® This Seale does not apply to Trade Advertisements, terms for which 


references. 


manu- 

. 100 to 200 volts.—A ply for 9884, care 
of Rupozr Moses, Berlin and 
and assist 


OUN UNG MAN wanted to clean and trim aro lamps and 
at Mr. Parzen Rozinson’s, 7, Great Portland ! 


ANTED Wi incering shops 


Goverument orders, and yeospect de very | 


INSTITUTE OF MEDICAL ELECTRICITY, 


LIMITED, 
24a, REGENT ST. LONDON, 8.W. 


\ (Batrance in Jermyn Street.) 
UNDER MEDICAL CAL, SUPERVISION. 


| Massage, 


| Blectro-Medical Apparatus, 
Instruction in Electro-Therapeutics and Massage. 


NSTRUCTIONS FOR THE LAYING AND aman 
OF UNDEEGROUND ELECTRIC CABLES.” 


Co., 26, Norfolk Street, 
. 


C — Pro- 
from the French of Dr. Francois 


ape and ELECTRICIAN is 
va of an installation 


eg ys N ELECTRIC LIGHTING CO. 
for a Pupil with previous theoretical know 


Com other makers.—Fall 
J. ot) Lion Square, Haibors, 


2876 
E.—About 8 cwt. of new 
Glover & Co., No. 16, 1s. 2d. 

1s. 6d. per Ib.—Enunst J. 


IBRARY FOR SALE.—The English, German and 
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| 
NSTRUMENT MAKER (good hand) suffering from the effects 
I of cold and fog, could work in varmer cmate. — ddres 
| “ Contt, Genoa, Italy. | 
| 4 W AE: AN ELECTRICIAN (resident in neighbourhood 
: | in private installation. Must understand gas 
engines.—Apply by letter to “ 8.” 9, Road, Hamp- 
stead. 3681 
C 
| ad 11 
and qualified Electrician, able to command some capital and 
to take charge of small works for the manufacture of patentec 
| | 
|  Mlectrical Treatmer ‘lectro-Bati ABLE.—A quar of second-hand cable in good 
ccodition for posal, cheep, incboding 7 end 
The Kiweno | 
| 
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near Manchester. | 
| THE ELECTRO- HARMONIC SOCIETY, 


Distribution of Hzpazs. Price 
8e.. 6d. fres from | PROGRAMME or 


~|tiret Smoking Concert 
10 ELECTRICAL ENGINEERS AND OTHERS. 


An opportunity 1s now offered to energetic men to soquire | | 
the sole agency in the principal centres of the United Kingdom, | 5,10 viozoxcazLo 4.) MONSIEUR ALBERT. 
Europe, America, and the British Colonies, for supplying the S0LO PLANOFOBTE AND ACOOMPANIST | + MR, ALFRED Izapp, 
Coventry Dynamos and Motors, which have substantial advan- | Musical Divectors.: 
tages over all others. They are made in ten standard sises, Mn. T. E. GATEHOUSE AND Ma. ARTHUR THOMPSON. 


speed, current, or voltage. PART SONG 
CANZONETTA 


STAFFORD & EAVES, 
VOLT WORKS, COVENTRY... | soto viotoncento 


THE NEW NON-CORROSIVE SOLDERING FLUID. | 


Sole Maker—J. W. KING, 18, St. John's Clerkenwell, London, E.C. 


THOMAS BARRACLOUGH & Co. Ltd, 


Là À À À À À À À À À À À À À À À À À À À À À À À À À À À | L À À | 


: 


Globe Works, Rochdale Hoad, Manchester, wa. | °°° 


ELECTRIOAL REVIEW. 


INDINGS AND CASES.—Subecribers and others can have | CATCH. .. .. “Would you know my Celis'scharms” .. .. | 
their half-yearly numbers bound in Black | “Good night.” 
cies OL. A Broadwood Piano will be used. Doors open at 7.30, commence at 8 o'clock. | 


LE GENIE CIVIL, C A 1] T | 0 nN. 


Weekly Review of French and Foreign Industries in General, 

6, RUE DE LA CHAUSÉE D’ANTIN, PARIS. 

| | | | Before Purchasing a Dynamo send for a List of 
Prices and References to 


‘Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts 
Manufactures, 
FP. H. ROYCE & Co., Blake Hulme, Manchester. 


_ La Gavan deals ith al connected with Science 
E gicne, Public Established 1890. Telegraphic Address: “ Ruby,” Glasgow. — 


EST « A. IE. OOCEIEAN, | 
_the Exhibition of St. Rollox Flint Glass Works, Glasgow, 


MANUFACTURERS OF 


TUE BEST OONTINENTAL ADVERTIOING MEDIUM OF ALL | ELEOTRIO GLOBES, LAMP GLOBES AND GAS. SHADES 


In every variety of Style and Colour. 


AN cciensitetins tes the Advertising or Publishing Depart- Lathograph Books and Price List Of Gas Moonsand Shades, Electric and Lamp Globes. 
ment tobe addressed to Mr. Boogbsr, 


de la Chanséo d'Antin, Paris. wa | J, J, SMITH, Agent : London Show Rooms, 28, Holborn Viaduct, LC. 
CHINA SWITCHES. CHINA WALL CONNECTOR | | 

ALL ELECTRICAL FITTINGS . FOR CONTRACTORS, 


| FANCY GLASS SHADES, REFLECTORS, AND BOWLS. 
| Special Colours and Designs. 


FOWLER, LANCASTER & 60, 


ELECTRICAL ENGINEERS 


MANUFACTURERS OF ALL FITTINGS FOR ELECTRICAL CONTRACTORS, 
Albert Works, BIRMINGHAM. 


SAMPLES on APPROVAL. Paricz List on APPLICATION. 


A 
“Tre sonche Mina” … 
Mr. Arthur Thompson. 
ss “The Night Watch.” ae ee | 
Mr. W. G. Forington. = 
«+ “Fantaisie Originale,” .. ee = 
ee ee ‘* Amo Ames” ee 6e 
) than the cherry.” | 
Mr. Robert Hilton. 
PART IL. | 
: ne boys! drink, and merry be.” ee Le 
“ Etude in D fiat.” oe oe ce 
Mr. Alfred Itard. 
The meeting of the waters.” ee oa 
Mr. Arthur Thompson. 
# Berceuse.” oe ee 
db) “Chacone.” se ee 
Monsieur Albert. 
| SONG “The snowy breasted pearl.”. Old Irish Melody. | 
Mr. W. G. Forington. ; 
“out on the deep.” és = Lohr. | 
Mr. Robert Hilton. 
\ # > . 
CHINA FUSES. | 
| 
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SPRAGUE 
ELECTRIC RAILWAY AND MOTOR 


APPLICATIONS MILLING WORK. 


\ 


* 


{ = 
: 


the mine shaft; and, in this esse, gives 


LA 


2 
‘ à / 
q | 4. 
ORE 4 ' 
3 


AT 
À \e 


suspended on poles for a distance of four miles to the Stamp Mill 


a À NA 
| 


STAMP MILLS OPERATED BY SPRAGUE MOTORS. 
a | 
a 
few 
distribute 


The plant, which in this case consists of a set of turbines, is hidden underneath the flooring, generating 100 horse-power, and 


AN APPLICATION OF SPRAGUE MOTORS TO THE DRIVING OF A STAMP MILL IS SHOWN IN THIS ILLUSTRATION. 
geared up, as shown, to the counter-shaft operating the Dynamo. 


: From the binding posts of the Dynamo the Conductors run away 


at the mine shaft, high up the mountain side. 


‘SPRAGUE ELECTRIC RAILWAY MOTOR € COMPANY, 


Fee 16 & 18, ‘BROAD STREET, NEW YORK CITY, USA. a 


‘ 


| | | 
\ L | \ \ 
i | 
7 a7 | 
1. L 
F & wy < \\ \ 
| \ \ \ \\ \\\\ | 
ai 
| 
\ 
| | | 
ai 


GATESHEAD-OIN 
MANUFACTURERS OF 


oF ALI DESCRIPTIONS. | 


| Doon Fitted to tho} | 
most recent 
WAR SHIPS! 
of the following | 
| GOYERNEENTS, 

7 PATENT TURBO-ELEGTRIC GENERATOR—COYHAMO AND ENGINE COMBINED). 
ENGLAND, | 


ITALY. FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded 


. 
4 
é ‘ 
* 


AUSTRIA, THROUGH THE 
CHINA, | 


| SOLE MAKERS 


4 \ | 
‘ 


_ FIVE COURTS 


LAMPS, 


FROM 200 TO 1,500 oP. ——— 


ELECTRIC LIGHTING PLANT 


Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the SPECIAL PLANT FOR | 
| ELEOTRIG LIGHTING MACHINERY, |e am 


| THE WHOLE OF THE 
_ OF THE RECENT | 


NEWCASTLE | 


Was Lighted with | 


ISUNBEAM | 


SILVER MEDAL 


HIGHEST AWARD. | 


—— 
Our System has 3 Over 60 Steamships 
have been | 
| successfully fitted. 
PRICES AND PARTICULARS à = 
ON APPLICATION. ES 
“SUNBEAM, GATESHEAD.” | | | 
| 1918 


ESS. 


Agent.—H. be LONDON ST. WESTMINSTER. se 


MANUFACTURED : 


THE NORTH BRITISH RUBBER CO., LIMITED, 


Edinburgh; London, 87, Moorgate St, j Manchester, 6, Charlotte St. ; 
Cereal Court 108, Buchanan St. nn 


International Exhibition, Glasgow, Stand No. 497, Machinery Department. . 


aENNEDY, 


OODSIDS . BLROTRIO, VWORIES, 
‘SOUTH WOODSIDE. ROAD, Le 


CURRENT 


All the Poles on same side of the armature are of same sign, therefore 
there is no magnetic leakage. | 
_ All the Poles, however numerous, are formed by one coil of wire only; itis, therefore, | 
a Cheap and reliable Dynamo for Electrical Distribution purposes. | 


LAMPS, DYHAMOS, MOTORS & STEAM ENGINES. 


FOR ALL PU RPOSES. 


* 


LowRz=- -HALZ.- EOLLE 
DIFFHRENTIAL 


For recording Alternating Currents is made in all sizes 


FROM 10 LIGHTS TO 1,000 LIGHTS. 


FOR FURTHER PARTICULARS APPLY TO THE SOLE CONCESSIONAIRES : 


HAMMOND & CO., 117, Bishopsgate Street, E c. 
General Consulttys. &. Glectrical & Contractors. 


THE GULCHER ELECTRIC LIGHT & POWER COMPANY. LIMITED, | 


BATTERSEA FOUNDRY, S.W. 


GULCHER 


IMPORTANT REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM 2 TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


GÜLOMER ARO LAMES 
Complete with Globe and Fittings, or in strong Factory Lanterns, 1,000 C.P., £10; 3,000 C.P., £10 408. ; 8,000 C.P., 218 40s. 


SPEOIAL DYAANOS TO OUSTOMERS REQUIREMENTS, FOR LIGHTING, GEPOGITING AND REFINING METALS, TRANSMISSION OF POWER, &c., &c. 
Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 


Particulars may be obtained from the s Representatives and ts :—Mesers. W. Mznzizs & Co:, 50, Side, Newcastle ; 


Messrs. F. B. Wacom & Co., Market St., Manchester ; Messrs. W. Lasrée & Co., 11, West Regent St., : C. G. Eagle 
| F , Birmingham ; Mr. Lewis N. WiLLIAMS, Aberdare; Mr. W. SHANNON -Londondarry ; Mr. Wimsauner, 


Messrs. Miss Chrletchgrch, New Zealand; Mr. J. 63, Cannon 


by 


| 
| APE JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
EHOONOMY. OMEAPNESS. 
% 
| 
| 
| 
| 
| 
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| 
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ELECTRIC 


ARC “LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, -TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, E ©. 
CHICAGO, NEW YORK AND ANTWERP. 


LIMITHD, 
Undertake all ‘kinds O yf Electric Ligh ting (i isolated 


plants or Central Stations), Ship Lighting, Electric | 
Smelting and Depositing, Electric Traction and | _ 


Transmission of Power; and being large manufac- 
turers of machinery for electrical uses can supply 
every requisite at short notice. Estimates free. 
Reports made. Particulars of leading installations 
| and Lists sent free by post. Work carried out in 
any pore the | 


CROMPTON CO, 


MANSION HOUSE BUILDINGS, LONDON, EC; AND md WORKS, CNRS. 


ACCUMULATORS. 


SIMPLEST MECHANICAL 
| METHOD 
Of HOLDING PLATES. 


‘GRIDS with LIPPED 
EDGES 
To retain Active Material. am 


Drake & Gorham by Elwell- 
Parker, Ltd., under royalty to 
the E.P.S. patents; also under 
Drake and Gorham’s patents, 
Nos. 3,097, 1888 ; 3,986, 1888. 


SOLE LONDON REPRESENTATIVES FOR ELWELL-PARKER, LTD: | 


DRAKE & GORHAM, 2, PRINCE'S MANSIONS, VICTORIA ST. 8 . 


Le 


fication and requirements of | 


or 
: * 
‘à 
\ 
} | | + 
{ 
| À 
| 
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WRITE FOR NEW SWITOE LIST TO. 


OF GREAT BRITAIN, LIMITED, 
2a, QUEEN VICTORIA STRENT. LONDON, B.C. 


REID’ BROTHERS, 


WHARF ROAD. OITY ROAD. LONDON... 
TELEGRAPH ENGINEERS AND OONTRAOTORS | | 
“Por the Supplying, resting, hd Laying Down Wires, both 
TELEGRAPHS AND ELECTRIC LIGHTING | 

PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS. COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING. APPARATUS. 
PATENT TELEPHONIO WIRES 
| ‘T0 PREVENT INDUCTION BOTH FOR UNDEB-GROUND AND OVER-HBAD LINES. , 
MANUFACTURERS OF SUBMARINE GABLES, WE, IRON POLES, ROULATORR AND STORED OF | 


CALLENDERS BITUMEN TELECRAPH & WATERPOOF 60, 


91, Leadenhall Street, LONDON. Works: ERITH, KENT. BRUSSELS: 41, Rae des Champs tes 
| Telegrams: “GALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING ‘UNDERGROUND WIRES. | 
.  SPECIALIFY—Undergroand Electric Light Mains. — 
MAKERS OF OALLENDER-WEBBER OABLE OASES. Es ? 


CONTRACTORS asc WIRING BUILDINGS FOR THE ELEOTRIO LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING. Co. 


NEW YORE: 45, Broadway. BOSTON. Works: NEWARK, 82. ‘PHILADELPHIA. | 


| 
| 
‘ 
= 
L 
P ( ~ | 
à d 
| ) 
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| » Fig. 8. Fig. 13. 
| SUPPILIES | 
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HIGH-CLASS ANTICORROS1VE || 


LUBRICANT. 


LUBRICATOR.” 


SPECIALLY SUITABLE FOR 


ELECTRIC LIGHT INSTALLATIONS. 


EXTENSIVELY USED BY 


The Principal Companies, Government Bugs, Exhibitions, Ralway Compants, 
CORROSION IMPOSSIBLE. CANNOT “GUM” OR “CLOG.” 
| Dar”: @s. Op. Pun Œazzox. | 


CHINERY. 


PATENTEES & SOLE MANUFACTURERS— 


ENGELBERT & Co., 70 & 71, Bishopsgate, LONDON 


PIRELILE oco., 
INDIA RUBBER, GUTTA PERCHA. AND TELEGRAPH WORKS, 


Central Offices and Works:—MILAN. Submarine Cable Works:—SPEZIA. 
Telegraphic Address Socicta Pirelli, Milano.” 
SUBMARINE CABLES. WSULATED WIRE OF EVERY DESORPTION FOR TELEGRNPHS, TELEMIONES, ELECT 
LIGHTING, AND ANY OTHER ELECTRICAL WORK. — 


“Contractors to the Royal Navy, Government Telegraphs, and the Principal Railways, Electric Light 
- Telephone Companies in Italy. 


APPARATUS FOR USE TEACHING EXPERINE 


ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS. de. 
OF FHEST CLASS, BERLIN PORELAN, PRE FOR AMLIB, 
| ELECTRIC AND BATTHRIES. 


Apparatus.for Science Classes supplied through the Science and Art Department at 50 per cent. reduction-of prices. — 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 
Price List of Chemical Apparatus with 650 Illustrations, post fres eight stamps. 

TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


_J.ORME & Co. (Late. Jackson & Co.), 65, Barbican, London, E. C. 
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1 | AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


EDINBURGH, 1886; LIVERPOOL, 1 
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ask OOo x r»., 
* ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR 


LONDON. 
THE STATTER PATENT CONSTANT CURRENT D 


SPHOIAL AUTOMA ATIC and DIENAMOS wr for LIGHTING 


RONALD A. BOOTT'S INDIA-RUBBER V. 
of end weed by the Admiralty; Sromene Bros. & Co., Anglo-American Brush Bloctrie Light Corporation, Led ; @ Guite-Percha Werks Oo., R. B. Grenigton @ Ors, 00.) 
For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 


à 


BOARDS, as supplied to H.M. chips “ Devadation,” “ Conqueror,” 
ADMIRALTY P PATTERN ELECTRIC LIGHT FITTINGS A 


“THE BABCOCK & WILCOX CO. 


PATENT 


STEAM BOILER. 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


of their Great in Fast, trom 


Works —KILBOWIE, near 
Head Office for Europe:—107, HOPE STREET, GLASGOW. 


London Office :—114, NEWGATE STREET, E.C. | ‘Paris Office:—20, BOULEVARD VOLTAIRE (1: 
Manchester Office:—8, VICTORIA BUILDINGS. Colonial Office :—8, SPRING 


ENGINE, 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


HLP.inuse 
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PRICES APPLICATION. 
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ost_perfect ever produced. 
the simplest, 
L Type (18 Plate) Ship Lighting Col Glectrically a great 


Publications. 
4p astpblet.— 2nd, Ed. 1888. Demy 8vo. ‘The E.P.S. Automatic System for the Public Supply of Electricity from Storage Batteries.” 
Mew _Illustrated EDITION, 1888. ROYAL OcTAvo. 


E.P.S. ACCUMULATORS, STANDARD TYPES. ACCESSORY APPARATUS. 
L Type (Glass Cell). Great Storage Capacity. Regulating Switchboard, 60 to 1000 « amperes. 
L Type (Teak Cell), specially made for Ship Work. Automatic Apparatus. | | 
T Type for rapid discharge Traction Prop. Heavy Current Switches. | | 
C Type for Train Lighting... ee à — | | 
V Compact Portable Sets for Vehicle Lighting. || 


Electric Lauaches. | 
Electric Tramears, and every for 


Special Cells made to specification on the Storage System.  . 
Central Station Lighting, | alates ta | 
Telegraph and Telephone Purposes, * Central Station Lighting, 
Military Work, _ Isolated Plant Installations, 
Miners’ Lamps. Temporary Lighting Jobs, &c., &. 


à à à | 


COMPANY, LIM LTHD, 
4, GREAT WINCHESTER STRENT, LONDON, E. C. 


Telegrams: “ Storage, London. _ Telephone No. 338. 


POWER STORAGE 
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LONDON OFFIOES, SHOW ROOMS AND STORES :—MARSHALL'S BUILDINGS, 79, FARRINGDON ROAD EO. 


WITH PATENT AUTOMATIC EXPANSION VALVE czar. 
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‘Chapel Field Works, ARDWICK, MANCHESTER. 


 WARDEOUSES : | 
2,426, New Brown Street, MANCHESTER. ' 20, Rue des Marais, PARIS. | 
14, Aldermanbury Avenue, LONDON. | 14, Place Sainte Gudule, BRUSSELS 
57, Miller Street, GLASGOW. 29, Kl RE HAMBURG 


Currents, Cylinders and Plates, 


VULCANITE EBONITE 


"Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &c. : 
RUB 7 milles 


Sheet, Washer, Valves, Cord, Tubing. Ball Valves, Buffers, Door Mata. jus 


Delivery and Suction Hone. 


SOLE MANUFACTURERS OF THE “SIMPLEX” OUTTON BELTING AND THE ANCHOR” FIRE BRIGADE HOSE. 
| Waterproof na, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and Perambulator 


Tyres, and all descriptions of India-Rubber Goods. 


PRICE LISTS ON APPLICATION. 


MARSHALL, SONS Co. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 


COMPOUND STATIONARY ENGINE AND BOILER, 


— 


Works; New with Reduced Prices, free on application. —. 
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ASBESTOLINE, 


ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 60 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
“ASBESTOLINE is the safest Lubricant from Ignition. 

ASBESTOLINE has beaten all other Lubricants in trials. 


ASBESTOLINE requires no special application. BELL'S ASBESTOS. 


CONSISTENCY OF ASBESTOLINE. 
ASBESTOLINE, to all clroumetences, is made in four ©, to for nes 


ASBESTOLINE, is specially adapted to ordinary Land when the temperature is aus 


; in and out-door, in this coun 


steam 
in temperate climates, also on land when it is desirable oe 
_ have Lubricant stiffer than A. net 20 is ad _ 


"Supplied in Kegs, 28, 66, or 112 Ibs. Price 2s. 3d. per Ib. Kegs Free, 


SPECIAL THRMS FOR LARGE QUANTITIBS. | 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs, 
consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, 


Below will be found illustrations of the mode of fixing Labricators for Asbestoline to bearings. Pall putiodhes of the vois | 


E 


Showing Section of Lubricator fitted to 
ordinary Bearing. 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY, 


IS SPECIALLY INVITED TO THE FOLLOWING REPOBT. | 
Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE wer Ot Hear, Ba, fh nay, ed th 


The 11, Billiter » E.C., London, and that no friction obtainable in the ordi 


| Thave subjected a sample of Bell's Asbestoline taken from the urs from it. 
stores of Messrs. J. Bell and Son, in Southwark Street, to a number "Bell 
wan mont |S desired or obtainable. In 


tes 
diG@culty when ht into contact with flame; that 
— combustible soaked in As 

high oh that it lies beyond 


BELL'S ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY. LEADING FIRMS, FREE ON APPLICATION. 
Depots :—MANCHESTER : Victoria Buildings, Deansgate. LIVERPOOL: Set, James 


| 
| 
| BREGISTEREN. 

À 

| A= 
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Q 
| AU kegs are latelled as above. 

The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up to 5,000 revolutions 
per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication 
has not received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and suppor 

| 

CN | 
| NE — / NS =, 
Excentric of Vertical Engine. for loose Pulleys. 
ntely safe a lubricant as can be 
nfiagration, and itis quite incapable 
aflawration., an 
combustion, either by itself or in 
anything, From the physical nature of Asbestoline its use is of necessity 
int is so . perfectly clean and free from waste. 
Thermo: | (Signed) OTTO HEHNER, Public Analyst. 
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NON-CONDUCTING COMPOSITION 


For Covering Boilers and Steam Pipes. 


LS BY RADON 10 À AD 4 ER oF FUEL 


Price 26s. gris Second Quality, 15s. per Owt., is superior to the best sold by other firms. 


ASBESTOS BOILER PRESERVATIVE 


Will remove inorustation from Steam Boilers of all kinds without chipping. 


_ shows Boiler Pilates when incrusted. 


| The action of this BOILER PRESERVATIVE, .by absorbing the that is in the water, entirely checks pitting 
the plates burning is entirely obviated, thus avolding the great 


which are from scaled es Be of a 
so rom » The tall Whenever ble it should be used Feed or th 
clear from incrustation. The small quantity req Boman À qu sally mee: the most and 

the higher price we charge for a fluid, which in the the case of many other makers, is useless. 
Second Quality, as, 04. per Gallon guarantood superior best ao other frm, 

one pint for every 700 gallons of water evaporated. 


118, SOUTHWARK ST. LONDON, S.E. 


ILLUSTRATED PRIOED CATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. a 
CARDIFF: 46, James St, Buts Docks. BIRMINGHAM: 7, John Bright St.- HULL: Humber Dock Basin. GLASGOW: 30, Robertson St 
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It is essential in a covering that it shall not only be a non-conductor, but a substance free from whatever can injure metal, and 
of a nature which will enable it to adhere well for years. To do this it must be sufficiently elastic to prevent Teak teh Bot by 
compositions. Our Covering never to Save its Cos can be taken off and 

,. pd -péerghee on In all respects it is so superior as to be infinitely cheaper positions sold at one-fourth the 

For Export about one- cost of t is saved as compared with Compositions sent out in a wet state. In competition its 
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4 _ — Every Cask is sent out as above. | 
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AGENTS FOR. J. ©. MOUOKHELS HIGH CONDUCTIVITY COPPER WIRE. | 


Straight Drawn, Brass, Iron, and Steel, Round, Hexagon and Fiat ; all Sizes kept im Stock, — 
for Serews and Turned Parts où Receipt of Pattorns. Considerable Reduction for Large Quai 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 


‘ f - 
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NEW AND CHEAP PATENT uw. 
PATENT OFFICE. 
‘LH. GARDNER, 


|” 466, FLEET STREET. 


+ ER 
ARE THE BEST AND CHEAPEST. 


Rights Guaranteed. 


PER INSTRUMENT. 


N D O 


CLERKEN WELL, 


RIOHARD JOHNSON & NEPHEW, 
MANCHESTER. 


TELEGRAPH AND TELEPHONE LINE VE. 


8. GREAT WINOHESTER STREET 


THE. 


SCHMIDT- DOUGLAS 


ELECTRIC CO. LIMITED, 


Glectrical Engineers 


CONTRACTORS, | 


LONDON, BRADFORD MANCHESTER 


Wm. M. FOXCROFT 
(Bucoessor to the late. W. Fonoreft, also F. Lucas), 
Telegraph and Telephone Case Manufacturer, . 

| 36, PEROIVAL STREET AND 9, SMITH STREET, 


LONDON, 
(Ofices-PERCIVAL STREET). 


E.C. 


Lock and Blech, Noodle, Bell, founder, 
Phetometer, Telephone Cases, Battery Boxes, &c., Sc. 


PRIEE MEDALS, LONDON, PARIS, 100. 


FREDERIOKE 


3 CALEDONIA WORKS, 
| Contractors to Der Majesty's Government & & Railway Companies 


BEST REFINED THELHPHONH) WIRE. 


[PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH 


| AND (nm I ’ |A 8 ht | 

1 
| 
% 4 | 
\ 11 11 + 

| SUCCESSOR TO 

; - Mesars. Ropzntson, Brooman & Co. | 
Pamphlet of Costs Gratis. | 
1 Years’ with | 
| 
|| | 
Provisional Protection (9 | | 
1 _— eee: £4 4s. Full Patent (4 years 
£16 16s. 1595 
| | | | | 
4 | | | | 
| Ai ay. | | 
| - + \} + | 
PPER WIRE, hard drawn, lengths.  COPPER WIRE and TAPE for 
a Lightning Conductors, &c. co WIRE, all. sizes for covering. STRAND WIRE all : kinds. | 

a . GALVANISED HARD STEEL STRAND for Mechanical Telephones. me | 


| B BLAKEY, EMMOTT & CO. Lo 


MALIFTAX, EN G i. A. NM D. 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 
_ WOODCOCK STREET, BIRMINGHAM. 


SOLE MANUFACTURERS UNDER LICENCE 


FLETCHER'S WATCHMAN'’S ‘TELL-T 


THE BLAKEY-EMMOTT DYNAMO, 
WARBURTON AND CROSSLEY'S RELAY. 
Silver Hote, Inventions Exhibition. 


Single Needle, Block and Morse Instruments, 


INSULATED WIRE, | 


THE BARNSLEY CARBON Co, | 


Manufacturers of 


PURE CARBON POINTS, TUBES, CELLS & BATTERY PLATES 


‘OF EVERY DESCRIPTION. 


Losoon Accwor & Srones-—THE GLOBE ELECTRICAL ENGINEERING CO,| 


LE CaRTERET STREBT, st, Broapway, WESTMINSTER. 
| Telegraphic Address:—" CARBON BARNSLEY.” ns 


EL. THORPE, 


69, THEOBALD’S ROAD; WC, 
GAS POWER WORKS: 
$4, EAGLE STREET, RED 
LION SQUARE, W.C. 


ESTABLISHED 1600. 


CASTINGS BRASS, GUN METAL 


And PHOSPHOR BRONZE. 
Axle Caps, Nats and Collets, Mill and Wagon Brasses. 
MACHINE CASTINGS. 
MANUFACTURERS or 


Brass, Gan Metal and Phosphor Bronze in Inguts 


BABBIT®T’S METAL. 
DEALERS IN ALL KINDS OF OLD METALS. 


Telegraphic Adéress:—“BRONSE, BIRMINGHAM.” 


ELECTRIC > WIRES. 


UNITED ELECTRIC WIRE Co, 
4a, Clerkenwell Green, London, E.C. iz 


THE “EXCELSIOR” DYNAMO 


(PATENT). 
Simplicity, eficiency and durability at considerably reduced prices 
SOLE MAKERS— 


STANLEW DAVISS, 


Glectrical Gugtneers, 
NEAR 


THE BERKSTEIN ELEC ELECTRIC LAMP 00, 


2, MARLBOROUGH HARSIONS, IOTOR ST, LONDON, SW. 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING | 


Gay The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. us 


LAMBETH, LONDON, 


MANUFACTURERS or 


VITRIFIED SWITCH BLOOKS, 


_ Tubes for Electric Wires, 


PLAIN AND COLOURED ROSES AND PUSHERS, | 


GLASS LECLANCHE JARS 


| POROUS AND STONEWARE CELLS, | 
Insulators, Chemical Apparatus and Crucidles 


MAGNETO BELLS, SWITCH BOARDS, — | 
ANNUNCIATORS, &e., 
BATTERIES OF ALL KINDS 


SEMAPHORE AND LIGHT REPEATERS 
ELECTRIC BELLS AND INDICATORS. ,, | 


| 
| 
GWAR | | HIGH 
| | Inte 
- =. | | 
3 | 
7 T7 ~ = 
O lo © | = 
| Manufacturer of every de- 
À pales, Magnets Generators 
Bell Fittings of all descriptions. 3 
‘ | 
| ‘ Speci 
bea | | 
| 
s, X 
à 
of every description for 
Electrical Instruments, à | | | 
Bells, Telephones, Electric À 


VITAITE FITTINGS FOR INCANDESCENT ELECT AIC LAMPS, 


PATENTED. 
This new and improved form of Lamp Holder is designed to overcome Lt eee. 
the strain on the Vitrite portion; the brass socket, w isscrewed on the electrolier, 
or FIPS, all the weight of lamp and , which cannot in event fall or 
me detached from the metal su . It will be noticed that device for 
g the brass barrel to the Vitrite has also been ened. a 
ements are in hand which will tend to cheapen our V 


OR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 
Manefactured only by 


THE VITRITE WORKS, 


(LOW — GATESHEAD. 


HIGHEST AWARD 
for 

ELECTRIC MOTORS 
at the 

International 
Inventions 

| Exhibition, 
1885. 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, NW. 


7 Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any tension, suitable for 


PUMPING, IN MINES, 
HAULING | COLLIERIES 
and WINDING and IRONWORES. 


Special attention in fitting up Factories with Electric Power, and quotations given for Electrical 
Transmission of Power for all Industrial purposes. 


MACHINES FOR SPHOLALIY SLOW SPHHD. 


|W. T. HENLEYS TELEGRAPH WORKS 


COMPANY, LIMITED 
| Offices 27, Martin’s Lane, Cannon Street, Leadon E.C. 


TELEPHONE No. 17%.  WORKS:-NORTH WOOLWICH. 


of | 
SUBMARINE CABLES, 


| 
Telegrams : | 
va | | IMMISOH, LONDON. | 
| - | ire Telephone No. 7585. | 
| = | 
= and | 
on application, | 
| | 
| 
#| 
* || TELEPHONE CABLES, 
— DYNAMO WIRE, | 
| Silk Covered Wire, 
qu* FLEXIBLE CORDS, | 
AnD 
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Walsall (18s.) attached. 
Holder. 


4 


dll Hilt 


Ceiling Plate and Balance Waight 
46s. per dozen. | 


“WALSALL” HOLDE 


“ No brittle parts. Is wired from the Front. 
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: -OSHPED BOURINE & SON, 


MANUPACTURERS OF THE WELI-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 
For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great and strength 


Brown Stoneware. Brown 
Boonomy, Strength and Durability combined. 
Works: DENBY POTTERY, NEAR DERB 
London Office: 6, ST. PANCRAS STATION ++ 2148 


PATENT 


CUT-OUTS AND MICA FOILS. 


© 
' 
QUOTATIONS FROM THE SOLE MAKERS :- 


y The GLOBE ELECTRICAL AND ENGINEERING Co., 7, Carteret St. Westminster, S:W. 


| OUR CATALOGUE | 

|| tor the of Power, || | BOOTH, ELLSON & CO., 


Œnginesre, 
8, STREET, MELBOURNE. 


The above frm do prepared to undertabe x found Commissions for the 


| BELT PULLEYS, - | | for ELECTRIC TRAMW AYS in Australia. Letters intended for him should be 
» Belt Flywheels, Step-Cone Pulleys. | addressed, care of ANTONY GIBBS & SONS, 15, Bishopsgate Sone Wee Se 


| ROPE PULLEYS, | 
Rope Flywheels, Haulage Rope Pulleys. || 


CASE WORKS, 


| | | 
| Horizontal, Angle, Vertical, Hanging. |] 


Every descripti 


BY MACHINERY. 
FOR 


TELEGRAPH, TELEPHONE, AUTOMATIC 


And Electrical Instrument Makers. 


CASE MAKERS TO THE 


CONSOLIDATED TELEPHONE 


CONSTRUCTION & MAINTENANCE CO., LD., 
Who are the Sole Licensees for the mauufac- 
= ture of Telephones and Transmitters in the 
United Kingdom under the Patents held by 
the United Telephone Co. 2078 


LAURENCE, PARIS & SCOTT, Ltd, 
ELECTRICAL ENGINEERS 


| 
Our new List of CASTINGS of above, P cwt, | 
ii will interest Engineers with Workshops. | 


Manufacturers ot Patented 


Estimates given for Lighting Towns, 


=== GOTHIO WORKS, KING ST, 
WORWICH. » 


Mr. L. ELLSON is now in London arranging for extensive purchases of PLANT | 


( 
mi | 
| 
| 
| | 
Complete Perfect | 
one ‘in THE WORD, 
] 
GEAR 
5, PHŒNIX PLACE, | 
COLDBATH FIELDS, LONDON, W.0 
FIXINGS, MANUFACTURERS OF 
« À 
HIGHEST CLASS. 
throughout the Kingdom. 
HARPERS ..... ABERDEEN. | 
| | 
- 
q (4 
~ Factories and Private Residences. | 
| 
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BEST _ WIRE 


| PHOSPHOR BRONZE, 
CASTINGS, 


Wire of Grat Tensile Strength 
\ and High Conductnityfor Telephone and 


WFRGEMENTS OF OUR PATENT MONTE. di 


DYNAMO COMBIN ED 


every 
Revolution, 
consequently 
Running, 


Glasgow Oflce: 


Nevreastle: 


Liverposl: 


Street. 


ms 


4, Cloth Market, 


62, South John 


§ And all Electrical Purposes. 
Patent 9S Patent Silicium 
Phosphor Bronze and Silicium Copy 
for Springs, Ropes, Screws pre 
| Rods, Sheets, &c, Bearings, Bushes, |: 
and other wearing parts > ys Telegraph Lines and other 
| at Machinery NC Electrical purposes 
fe or Of the British and Colonial Patents, On 
THE PHOSPHOR BRONZE CO, 
| | ? + 87, Sumner Street, Southwark, London, S.E. & | 
AY À L i 
Lonpon oFrice f ms 
5, Todd Street. “<q 


if 
CA 
f 
( 


| 


UP MENT, ix 


Incombastible, Gooû Contact, Ample Break, Emicient Fuse. 

POSITIVE “ON” and “ OFF” ACTION and INSTANTANEOUS BREAK, 
SEVERAL SIZES, PATTERNS, AND COLOURS MADE. 
Variety of Porcelain Cut-Outs also Stocked. 


DORMAN & SMITH, 


INDEX TO ADVERTISEMENTS. 


f A charges bul 
repeated under other headings 


Telegraph Mfg. Co.  ... ... 


Accumulators. 
Drake & Gorham eee oe 
Electrical Power Co. + 26 
Elwell-Parker, eee 27 
J. Stiff & Sons (Boxes only) … 4 
Are ps. 
Bell’s Asbestos Co. 28, 29 
Wheatley Kirk, Price 
Batteries. 
Telegraph Mfg. Co. 
Battery Jars. | 
J. Bourne & Son L 11] eee eee 7 
Price, Sons & Cu., .… eco eco 
Bells and 
Sheppard. Rilarton & Madeley 
Webb&Son 18 
Boilers. 
Babcock & Wilcox Co. es eco 25 


Elwell-Parker, Limited ... 

J.H Holmes & Co. eco 17 

M lmmisch... ry) ee eco 5 

» Paris & Scott, Ltd. ... 7 

F. H. Royce & Co. ... eee … _ 18 
Stafford & Eaves ... 

& vies eco eco 4 

J. G. & Co. eco 25 

Ebonite. 


à 
23 
Drake Gorham eee eco 
Eidaforth & 7 
Johnson & Philli 
Laing, Down... eco 15 
Manville & Madgen 
Paterson & Cooper eee eo Sl 
Schmidt-Douglas Electric | Co. eco 3 : 
& Kent ‘eee 22 


16 


5 
19 
Gülcher Elec. Light & Power Co, 21 Foll & Wilding «.. 12 
India-Rubber,G. &Tel.Wks.Co. 11 H. eee 8 
Electric Ligh À Poles (Weed and iron). 
Barnsley Carbon Co. eee eee 4 Porcelain 
G. Binswanger & Co. ... «. 13 Dorman & Smith ... 9 
Globe Electrical Co. eee we Taylor, Tunnicliff ove «se 
Johnson & Phillips eco eco 1 Cells. 
Lacombe & Co. eco eco 21 J. Stif & Sons eee eco (111 4 
Woodhouse & Rawson … 23 
Electric t Fittings. Harpers, | 
Appleton, B & Williamson... 11 Unbreakable Co. we … 2 
& Smith | Railway Signals. 
Globe | Classes. 
Vitrite Works pom a. School of Telegraphy coe 25 
Electricity Meter.—Hammond & Co. 21 | 7 
Davis & Timmins ... eco eee 
Engines for Electric Light. Soldering Fluid. | 
W. eee eee 17 
10 
eco eco 7 
eee we’ 6 
eee eco 16 
ee 12 
& Se Swan Co. 10 ood). 
8 beam Lang 
mp 23 
Indie bber. 


India Bubber, G. P.&Tel.Wks.Co. 32 
D. ay, Sons eve 
Pirelli & 


eee 4 
eo 16 
ts. 
& Co. eee eee eco 
W. Willcox & Co. eco 
Man Electricians. 
Electric Apparatus Co. eco eee 12 | 
Fowler Lancaster & Co. ... … 18 
General Electric Co. ... «... 18 
J.T. Gent & Co. … … | 
A. B. Gill & Co. eee eco .… 12 
P. Jolin & Co. @00 eco 
do ve 24 | 
Co. eco eco 16 
H. eon eco 4 eco , 990 24 
Walsall , Company eee 6 eco eee ll 


LANBOUS ADVERTISEMENTS relating to Situations, Articles for Bale and of paper.) 


ML CROMPTON. & CO. LIMITED, SEE I PAGE 22. 


PATENT PORCELAIN SWITCHES, 


wat 
wa: 


| 888. PT ROD AD | 1 
| | 
| 
Western Electric Company  .… 22 | Medical Bloctricity. | 
Woodhouse & Rawson... eco 23 Institute of M Electricity,... 17; | 
Electric Light. Mica.—F. Wiggins & Sons 
Anglo-American Brush Corp. ... 10 | 
+”, Motors. | 
| | 
| 
| | 
| 
| 
| 
| 
| | 
| 

Books. | 
Electrical Plant ... 

Cabinet Work. 

Eclipse Works [11] eee eee... 7 

W. M. Foxcroft eee [11] 8 | 
we &J.H 4 | 

nograph for Electricians. 

Commission Room. | 

Dynamo Manufacturers. 

India Bub 14 
sh to CPR BOW. eee coe 
Son eee eco eee 7 - 

Electrical Engineers and Contractors. Price, Sons & Co. 210 cee ee W.T.E s Teleg. Works Co. 6 4 
Appleton, Burbey & Williamson ... 11 | 
Stephens, Smith & Ce 

| 


FARADAY & SOWS 
ELECTRIC LIGHT FITTINGS, | 
6 ARTISTIC,” 
| “ELECTRICAL,” 
& INEXPENSIVE.” 


Works & Berners St, London, 


.. ‘ EDISON, SWAN, CHEESBROUGH AND ND OTHER PATENTS. 
of Inendesent Lamps, from 1 CP. to 1,000 C.P., Swan's Miners’ Lamp. 


., BLECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Conn made fr at Light Installations ; amongst their latest are the Athensum and National Liberal 
Clubs, N ational Provincial Bank, H.R.H. Duc d’Aumale’s house, and Steam Vessels. — ; 


FACTORY: PONDEER®’S BAND, MIDDLEHSEX. 


LIMITED. 


| For Prices, Estimates and Particulars apply to 


THE SECRETARY, 13, Albert Mansions, Victoria Btrest, S W. 
DAVEY, PAXMAN & Co. Engineers, COLCHESTER, | 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


- 


DAVEY, PAXMAN & OO. Engineers, COLCHESTER. at evening in the’ Electric 


Lonpon Orricz: 189, QUEEN VICTORIA STREET, E.C. Light Shed. 


INTERLOCKING THE LOCK AND BLOCK. | 


‘SAXBY & & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, NW. 


pers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal - 


VICTORIA INCANDESCENT LAMPS. | 
THE ANGLO-AMERICAN BRUSH | ELECTRIC | 


LIGHT CORPORATION have to announce that in con- 


sequence of the numerous orders they have on hand for their: 
Improved Victoria Lamps all further orders will be executed | 


in the rotation in which they are received. 


— The new factory which the Corporation are erecting for the 


manufacture of these lamps is being rapidly proceeded with, 


and will, when completed, enable t Corporation to execute | 


all orders with the utmost promptitude. 1] 


à 
- 4 
. 
| 
| 
| 
| 
| 
| 
q 
i 


ROBERT GARRARD & GO., 2% 


LES 


LONDON COMPANY. 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 


MAHOGANY, HARDWOODS AND TIMBER. 


CONTRACTORS TO RAILWAY AND ROLLING STOCK COMPANISS. 
THOROUGHLY SEASONED Mahogany, Teak, Walnut, Oak, &., &c. Dry Pine, Pitch Pie, and mor 
CABLE CASINGS AND COVERS IN ALL WOODS AND DESIGNS. 
Seasoned Woods cut to sizes for Telephone Boxes. 


Electric Apparatus, &c. 
Telegraphic Address: “ Acajou, London. 


LAMPMOLDERS, 


APPLETON, BURBEY & WILLIAMSON, Engineers and Manufactures, 


CHINA 


FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 
BALMORAL BUILDINGS, 91, QUEEN VICTORIA STREET, E.C. Telegrams: “ Installation,” London, ms | 
| 


THB 


COMPANY, DLIMITHD. 


Offices : 106, CANNON STREET, LONDON, 


| DYNAMO MACHINES, ARC LAMPS, 


Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. = 
VOLT AND AMPFEHRE METERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF 


LIGHT 


OF EVERY DESORIPTION. 


INCANDESCENT LIGHT INSTALLATIONS FOR SHIPS, HOUSES, OR FACTORIES, 


THS ON APPLICATION. | 


Works: SILVERTOWN, LONDON Be 


TEE 


Manufacturers of 


OF" ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND-  THLHPHONH WORE, &XO.m | 


| 
| 
| 
| 
| 
C 
| 
(4 
h, 
te : 
| 
| 
À | 


THE ELECTRIC APPARATUS COMPANY. Ltd, j 


4, Charing Cross, 8.W. Works: Arnold Read, Bow,E. Stores: Little Paris Street, Lambeth, 
BEST AMBRICAN WHITHEWOOD 


CASINGS MOULDED COVERS, 


- PRICE LIST POST FREE. 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AMD WILDING, PATENT AGENTS, 
6, FELL Pal st PL ILLILE,, om tte of Landen Clogs. 8 WILDING LL.) 
- Best technacal, and scientific advice in all matters connected with com Searches 
, patent cases conducted, opinions technical evidence, Trade marks 
1 QU HEIN VICTORIA STREET LONDON, E. C. ss | 


RAMSDEN, CAMM CO. 


BRIGHOUSE. YORESHIRE)], 
and Steel Wire Drawers and Galvanizers, 


«+ MANUFACTURERS OF 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Rac? Contractors to H.M. the Indian and Colonial Governments and leading Railway Companies 
B. LONDON OFFICE: 72. KING WILLIAM STREET. E.C. ve 


SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, LIMITED 


(Manacer—EDWARD J. DALE), 
9, EIRBY STREET, BATION GARDEN, E.C. 


ELECTRICAL AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKMEN. 
Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. | 
9, KIRBY STREET, HATTON GARDEN EC. 


THE MIDLAND ELECTRIC WIRE CO. | ARTHUR B. GILL & Co, 


Manufacturing GClectrical Engineers, 
4, STREET, BERMONDSEY, LONDON, SE. 


LEICESTER. 


MANUFACTURERS OF 


COVERED WIRES OF ALL DESCRIPTIONS 


FOR BELL AND HOUSE WORE. contact 

=A - pieces of 

DYNAMO MACHINES, TELEPHONES, &c., kc. | implest made 

Fancy Covered and Braided Cables and Wire.| 

| | _ for a few pence. D + | 

ELECTRIC LIGHT LEADS | gauge. 40s. | 

| Price Lists of Dynamos, Switches 4 Apart 
SILK AND COTTON COVERED WIRES. | 


on application. 
LIBERAL TRADE TERMS. 


W. BLENHEIM & CO, PATENT ELECTRIC TELEPHONB- 
EGEHAM. Bimpla, eficiont, and suitable for all purposes. 

surrey County Asylum, Brookwood, Woking, 


Station, Virginia Water, Portnall Park, 
testytying to the eff 
of s Telephone. has been in con- 
- Mesure, W. Blenheim & Oo. stant use here, for, I believe, mo an a year, is very 


Dear Sirs.—Your Electric Telephones having been in use 
the 


re th 

here es À last , 1 can can testify most as to of transmitiin those used tn Ex- 
their success and e elency. are very distinct, get change by the Telephone Company, 

que order, and are atiected by Ranges of te rature. Yours fai , H. J. DE SALIS. 

eve them adapted for on Asylume an¢ and similar House, Forres, N.B., 
tutions. Yours truly, JAS. E. BARTON ‘axed tee ones sald by 
They have not the ing noises, 

as are found in most Carbon Transmitters, w 


Exmouth, 
. Sire,—I am to that r hich now 
connect four dimereat tent ve complete 


W. HODGSON, AD. 


Grovelands, Reading, Messrs. ‘August 28rd, 
February 7th, 1887. Sirs.—W Telephones over 
ve that your system of Tel und found tls 


Bd A is a good one, and have found it answer our 
should to give a recom- 


& E. COLLIER. 


most successful in th ir overation and convey- 
Weare s0 pleased with the result that 


wwe much pleasure in forwarding our ur appreciates 


| ‘ > INSTANTANEOUS BREAK 
| — 
| DT MAIN SWITCHES, 
ne On Polished Slate Base. 
fo IMPROVED TYPE WHICH ARE PRACTICALLY EVERLASTING. 
the most simple. and most I have ever seen ; they 
| Messrs. Blenheim & Co. donot soem by change 
| 
| 
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THE GENERAL ELECTRIC | Co: 


(GG. BINSWANGEER CO, 
MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 
5, Great St. Thomas Apostle, LONDON, E.C. 


Telegrams: “ELECTRICITY.” | Telephone No. 1887. 
SWITCHBOARDS, CUT-OUTS, ‘CABLES, 
| SWITCHES, | AMMETERS, WIRES, | 
LAMPHOLDERS,  .  VOLTMETERS, CASING, 
| LAMPS,  EBONITE,  ELECTRICAL SUNDRIES. 


DR. ARON’S ELECTRICITY METERS, 
ELECTRICAL GLASSWARE, BRACKETS, &c, 
“APOSTLE” ELECTRIC LIGHT CARBONS. 


EDISON FITTINGS 


ACORN SOCKET. == KEY SOCKET. 


The General Electric Co. (G. | EUR & Co.) 
have made arrangements with the European Agent of 
Messrs. Bergmann & Co., of New York, for the supply 


J of all Electrical Fittings manufactured by them. .. 


| 
| 
| 
| 
| 
A | 
D | | 
| 
| 
| 
| 
[4 
Æ ¢ 
| a | | 
| 
æ 
} a 
” 

@ 
| 


JOHN FOWLER & CO. (LEEDS), LIMITED, 


ENGINEERS, LEEDS, 


TATHAM'S PATE NT. 


INSULATION . | ‘ 
\LOW CAPAGIW, 


A NEFECTED BY Wear: 


Specially suitable for every description of 


‘WORK. 


“Sage Cine, Coupled Horlontal | 
Engines FITTED WITH 
FITTED WITH 


Hartnell's Patent Automatic. 


Paint 


“ Sydney, 1880; 
London, 1885 ; 


AND DYNAMOS COMBINED. i 
| td suitable for movable installations * 


Saltaire, 1887. TRACTION AND PORTABLE ENGINES . 


JOHN FOWLER & CO. (LEEDS) LIMITED, ENGINEERS, LEEDS, ENS 


| 
4 
| | 
\ 
\\\ 
À TEE Es. | 
ELECTRIC LIGHT, TELEGRAPH, TELEPHONE. 
| 
. | || e 
| | & 
WRITE | \ € 
| SAMPLES WO CROSS-TALX | 10-Wire Telegraph. 
| and 
| | ef @ee Fe 
| | 1 e 
|! | Noe AME 
a 2 | 19-Wire Telegraph. | 
A 
| | © | A 
1 Armoured - Cables 
ce -> “\@ @ ee, EB i Ne 
| | 104-Wire | 
Blectric Light. | 64-Wire Anti-Induction Telephone. | tion Telephone. | EN 
ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. 
| OU! 
# | AY: 
Cornish and Lancashire Boilers. È 
| , | | 
| = Paris, 1878; 
| COMPOUND AND DOUBLE CYLINDER | 
| SEMI-FIXED ENGINES 
| Fitted with Hartnell's latest Patent Automatic 7 a 


COMPLETE! RELIABLE! ECONOMICAL! 


THE 


THOMSON-HOUSTON 


SYSTEM. oF 


ELECTRIC LIGHTING. 


| Over 400 Companies using the THOMSON-HOUSTON SYSTEM, and over §O, iia Arc Lamps 
in Daily Gerets, besides, nearly 20, 000 in Private Use. 


SELECTED BY THE THE 
| THOMSON-HOUSTON 
SYSTEM 
For the whole of the 
AMERICAN EXHIBITION, ONLY GOLD MEDAL 
188"'7, | GIVEN FOR 
And NOW LIGHTING the WHOLE D ARO LIGHTING | 
OF THE — AT THE 


EARL'S COURT, LONDON. | 
4 


. 
APPARATUS; IN THE BRILLANCY, STEADINESS AND COLOUR OF THE LIGHT PRODUCED, AND IN AUTOMATIC REGULATION. 
4 


ALTERNATING CURRENT ELECTRIC LIGHTING APPARATUS. 


‘The Instalment of over 100 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all _ 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. 


ESTIMATES AND CIRCULARS SENT ON APPLICATION. 


PRIVATE INCANDESCENT LIGHTING. 


We have fitted in Country and Town residences some of the most Complete Incandescent Plants in use in — 
References from Architects. 


ARTISTIC FITTINGS. 


Our Showroom on the First Floor contains the most Varied Collection of Artistic Fittings in 
Wrought Metals, designed specially by an Artist of Repute. 
The room is oes and the light are in — all day, ny the exact effect can be arrived at. 


ans à à À 


vv LÀ À À À À À À À Là À À 


WHARTON DOWN, 


824, NEW BOND STREET, LONDON, 


e 
i 
| | \ 

> 
| ITALIAN EXHIBITION 
3 ps | INVENTIONS EXHIBITION, 
¢ 
- 


| 


g 


‘ADMIRALTY, 
POST TELEGRAPHE, 


& Y. Jt. 
Jt. 1: 
Highland 

G, N. of Scotland 
Dundee & Arbroath 
G. W. 
Chéshire Lines 
| N.S. Ry. 
Cambrian . 


(Per Saunders & Co.) 
Hull & 


TELEPHONE COMPANIES 
United 


National 

Lano. & Cheshire 

S. of England 

W. Counties & S. Wales 
Northern. District — 
Co. of Ireland. 


ELECTRIC TRAMMAYS + 
Blackpool 
Portrush. 


All Leading E. L. Companies, 
Colliery Companies, 
Bridgewater Navigation, 
Manchester Ship Canal, 
Nobel’s Explosive Co., | 
Faversham Cotton Powder Co., 
Glasgow Exhibition, 

And OVER 550 OTHERS. 
| 
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ELECTRIC LIGHT LE 
(VULCANISED ‘RUBBER, &c) 
-PENDAN 
N ST O Cc K 


LARGEST WORKS IN THE PROVINCES DEVOTED 


“EXCLUSIVELY TO ELECTRICITY. 


The above are manufactured absolutely from 
the RAW MATERIAL in our own shops, hence our 
ability to supply Goods of the HIGHEST QUALITY 
at BOTTOM PRICES. 


CATALOGUE of 250 pages FREE. 


_ Our Travellers will be instructed to wait upon 
Buyers who will kindly send their name and address. 


“LIMITED, HELSBY.” 
“CONCENTRIC, LONDON.” 


LONDON TELEPHONE: No. 1985. 


TELEGRAMS: 


CA 


Orrice: 29, QUEEN. STREET, 


Where Full Stocks are kept. =i 


4 À 
| | 
| 
Also to the following | | 
L. & N. W. PE à RY, | 
L. & S. W. Ÿ % 
AND /A\ AND / & COS 
N. E. Coons PEN WIRES IREA 
L, & Y. | RES © > 
tu — — Be — 
My CABLES SCREWS | 
N. B. SA\APPARATUS AW4NCOMPOUNDÀ 
G. & 8. W. € C TAN TELEGRAPH <x & B 
INSTRUMENTS] LIGHT PENDANT) CASTINGS Bay 
OF N à > À AND & | 
\ 
WIRES JATER > INSTRUMENTS 
| 
| 


48 B 


WHEATLEY KIRK 


+ LONDON. 

PRICE & GOULTY, 

AUOTIONSERS, VALUERS . 
ARBITRATO 


62, QUEEN ‘VICTORIA STREET, | LONDON, EC, 
- And Albert. Square, MANCHESTER. isis 


“BELEOTRICAL PLANT” 
For every description of New and Secondhand 


ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, de. 


Ready for immediate delivery, consult 


“ Glectrical plant,” 


Published Monthly, Post Free, €4. 


Ofices: 52, QUEEN VICTORIA STREET, LONDON, E.C. 


TO ELECTRICIANS, ENGINEERS, &c. 
KING’S COMMISSION ROOMS, 


7 St. Johu’s Square, Clerkenwell, E.C. - 
w FIRST MONTHLY SALE. 


Mess. PERCY HUDDLESTON & C0. | Sloe 


Will Sell by Auction at the above Rooms, 


ON MONDAY, OCTOBER 29th, 1888, 


At 12.30 prestedly, A QUANTITY OF 


ELECTRICAL PLANT,| 


COMPRISING 


A 3;-H.P. GAS ENGIN E 


By ATKINSON, 


Siz. DYNAIMOS 


- By Anglo-American Brush Company, and others, 


Seven Arc Lamps, Half-a-Mile of Cable, Twelve Electroliers, Incan- 


descent Lamps, Two Sets of Gas Engine Castings, Fly Press, Mercury 
Pumps, and Glass Sundries, Pulle 


May be viewed 


vn Morning 
AND CO, 13, St. John's Square, Clerkenwell, E.C. ; Ms High Woolwich ; 
wherry Hill, Pendleton, Manchester. 


and 8a, Stra 


INSTITUTE OF MEDICAL ELECTRICITY, 


LIMITED, 


24a, REGENT ST. LONDON, 8. W. 
(Entrance in Jermyn Street.) 
UNDER MEDICAL ICAL SUPERVISION. 


Instruction in Electro-Therapeutics and Massage. 


eo FOR TERMS, &c., APPLY TO THE MANAGING DIRECTOR. 


«« prereuorrons FOR THE LAYING AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” — Pro- 
my Illustrated. — from the French of Dr. Francois 


The 
London, WC. 


188, LONDON WALL “WOOD STREET, ab 


of Sale, and Catalogues hed of PERCY HUDDLESTON 
Street, 


CHEAP PREPAID. ADYERTISEMERTS 
Relating t Situahone.. Vacant, : Situations Wanted, Businesses 
Wanted, Businesses for Bale, Patents for Bale, Specific Articles of 
any bind Wanted, or. for Sale or Bachange. “4 


Three Lines and Under (88 words) 
For Every Additional Line (8 words) ... coe Os. 6d. 
Three consecutive Insertions for the Price for Two. 


— 


smith, W. 266: 


A PRACTICAL ENGINEEE ELECTRICIAN is = 
ment Ho, 3048 an installation (coun 


AUNTON ELECTRIC LIGHTING CO. 
for a Pupil with previous theoretical know 

ABLE.—A of: second-hand cable in 

don chy 7/16’s, 7/18’ 

No. 10 BW.G. Also three shun 
Brush Company and other makers.— 
J. GILLETT, 26, Red Lion Square, Holborn, 


WF .—About 8 cwt. of new cotton-covered wire, made 
Glover & Co. including No. 16, 18, 20 and 24, 1s. 2d. 


1s. 6d. per 1b.—Ennasr J. GILLETT. 2977 


~ FOR SALE —The English, French, German and 
I talien books, on lectrical subjects, of «well-known tele 
» #2, Paternoster 


are for 


graph 
Offices of Execreicat 


NSULATED ELECTRICAL WIRE, Silk, Cotton, or India- 
Rubber Covered. Conducti German silver 
Wires for Resistance. Cord, Silk Cord for Elec- 
tric Bells, &c.—WiLLiam Ricxanp, Derby. 
kept), Epwix Hou.owar, 3, Gutter Lane, E.C. 


IMPORTANT TO ELECTRICIANS, CLOCKMAKERS, GUNMAKERS, &c. | 
RITISH ASSOCIATIONS STANDARD SCREW THREAD, 


Le MONITEUR des INVENTIONS 


16th YEAR. 
6 BOULEVARD DE STRASBOURG, Panis, 
Sisteon Pages, Half-Monthly, Tustrated. | 
SUBSCRIPTION : Sa. ea. Half-Yearly, Pest Pree. 


Contains the Catalogue of French Patents. Details gratis the 
New Inventions of its Subscribers. Review for Inventors, 
Manufacturers and Capitalists. Postage Stamps taken. 


(8) 
K (®) 
| | À | | | 
| NC 
VULCANITE. 
| 
| 
| 
| 
| 
i 
| 
| 
by | 
Cells, Fuses, Holders, Switches, Morse Sounders, Keys, Relays, Single | 
Needle Instruments, Bells, Pushes, and Numerous other Effects. : 
| | 
2657 | 
lectrical Treatment, Electro-Baths, 
| Massage, . Electro-Medical Apparatus, 


xviii 


ELECTRICAL ENGINEERS AND OTHERS, . 


{is now offered to 


men to 


STAFFORD & EAVES, 


VOLT WORKS, COVENTERTY. 
Lonéäon "Agents: 


‘ THB NEW NON-CORROSIVE SOLDERING FLUID. 


W. KING, 18, St. John’s Crkenvol, London, EC. 


THOMAS BARRACLOUGH & OO. Ltd. 
Makers of all the most Improved Machinery for Electric Wire and 
Covering, Lapping, Taping, de., 
STRANDING AND MAKING COA. HSS OF EVERY SIZE AND DESCRIPTION. 

Globe Works, Rochdale Road, Manchester.  :% 


ne. 


. London: SPON. Crown Sve, Cloth, Illustrated. Just Published, 
A NEW BOOK oO. 


CENTRAL STATION ELECTRIC LIGHTING, 


‘With Notes on the V Ser the Disteibation 


By KILLINGWORTH HEDGES... 
Price 8s. 64. Poet free from 


THE GLOBE ELECTRICAL COMPANY, 


Carteret Street, 


Just Published. — Covers, 1s. 6d. 
KIRCHOFFS LAWS 
AND THEIR APPLICATION. 

E. C. RIMMINGTON. 
London: H. ALABASTER, GATEHOUSE & ”; 


CAUTION. 


Before Purchasing a Dynamo send for a List of | 
Prices and References to 


F. H. ROYCE & Co. Blake St, Hulme, Manchester. 


In the Press. Cloth, 4s. 6d. 55 Illustrations. 


PRACTICAL 


JAMES SWINBURNE. 
London: H. ALABASTER, GATEHOUSE & C0, 


22, PATHRINOSTHR ROW. 


New Yorx: D. VAN NOSTRAND, 23, Murray Street. 


LE GENIE CIVIL, 


© MWokiy Review of French and Foreign Industries in General, 
6, RUE DE LA CHAUSÉE D’ , PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 


La deal wih connected with 

Orgs, 9 } 9 C8, 

ge mem À blishes, also, all the Documents of 
the of 1889 in 


TUE EST OONTINENTAL ADERTIONG OF AL 


the Advertising or Publishing Depart- 


All communications for 
+ À Gants Crvat 6, Bue 


de la Chausée d’Antin, Paris. 


GLASS SHADES. 


Coloured Shades and Reflectors, Ceiling Bowls and Suspending Bowls, 
COLOURED SHADES FOR DECORATIONS. 
. China Switches, Wall Die, À Holders, Fuses and alt 
Electrical Fittings 


| FOWLER, LANCASTER & CO, 


Electrical Œnninecre, 
MANUFACTURERS OF ALL ELECTRICAL FITTINGS FOR CONTRACTORS, 


ALBERT WORKS, BIRMINGHAM. 


7 


| | 
the sole agoney the principal ountres of the Us Len, 
Coventry Dynamos and Motors, which have sub | 
tages over all others. They are made in ten standard sises, HOE 
or can be built to customers’ own specification for any outpat, 
Steam Curuery, 
MILDMAY PARK WORKS, NEWINGTON GREEN ROAD, LONDON ft. | 
Manufacturers of Electric Bell Pushes, Speakiag Tube Fittings, and Electrical : 
Turned Parts of every description in Wood, Ivory, Ebonite, Horn, &c., &c. 
Specialities and Inventor's Designs faithfully carried out. 1469 
\ WEBB SON, 
TANNERS, CURRIERS, FELLMONGERS, | 
NA P GLOVE AND GAITER LEATHER 
FIRE 225 DRESSERS, LEATHER AND 
MERCHANTS. 
BUCKETS 
AND -HOSE. 40 re 
13 FIRST-CLASS NE | of 
MEDALS AWARDED. 
Combs Tannery, Stowmarket. > 2 Committee of the Exhibition of 1889. 
( 
i 
In all Colours. PRICE LIST ON APPLICATION. SAMPLES ON APPROVAL. In all Colours. 


26, 1888.) 


“a 


Be 


. 
‘ 


15 H.P. 220 Volts. 


APPLICATIONS TO 


By the SPRAGUE SYSTEM of ELECTRICAL TRANSMISSION a Steam 


MINING MACHINERY at ANY POINT on the PREMISEP. 


| 


| 


/ 


Ai 


_ 


The most ECONOMICAL, 
SIMPLE, PRACTICAL, 
EFFICIENT, SAFE, 
RELIABLE. 
Con be easily adjusted, 
quickly moved, operated 
anywhere. | 


PRICE LISTS AND PARTICULARS SENT 


SPRAGUE ELECTRIC RAILWAY MOTOR COMPANY, 
| 


16 & 18, BROAD STREET, NEW YORK CITY. U.S. A. 


Efficiency 91 per cent. 


MINING WORK. 


Engine, Or any source of power, located 
OUTSIDE.of the mine, can be used to operate YENTILATORS, TRAMWAYS, HOISTS, CRUSHERS and ALL KINDS OF 


| 


- 


M 


NO ASHES, 

NO WATER, 

NO. ENGINEER. 

Send for Circular LE 
on Transmission of Power 


My for Mining Work. 


ON APPLICATION. 
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Mine Tramway operated by Overhead Line and Sprague Motors. oo | 
/ | 
| 
| 
; 
L il NO BOILER, | 
| | 
| À | 
\ | 
| | \ | 
A | 
\ | 
Saf * | \ | | | 
| 
| 


GOVERNNENTS, 


CHAPMAN, PARSONS CO, 


| 
MANUFACTURERS OF 


PLANT 


oF ALL DESCRIPTION 


Our System has 
been Fitted to the 
mest recent 
WAR SHIPS 


of the following 


PATENT TURBO-ELECTRIC GENERATOR-(DYNANO AND ENGINE COMBINED). 
J 


Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the | SPECIAL PLANT FOR 
ITALY. — FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were ajvarded 


“x |THE ONLY GOLD MEDAL 
ELECTRIC LIGHTING MACHINERY. 


SUNBEAM LAMP COMPANY, 


GATESHEAD-ON-TYIVE. 


_ THE WHOLE OF THE | 


| FIVE COURTS 
_ OF THE RECENT 


OF 
| 99 
SUNBEAM NEWCASTLE 


. à 
4 


ISUNBEAM | 
LAMPS, 


SILVER MEDAL | 


HIGHEST AWARD. 


FROM 200 TO 1,500 OF. 


Over 60 Steamships 
À | Passenger and Trading 
| ‘Hines have been 
ae | SRADLIRE 
STEAMERS TO PASS 
THROUGH THE 
SUEZ CANAL AT 
- RIGHT. 

. 
SOLE MAKERS 

| | PRIGES AND PARTIOULARS EN = | 

| ON APPLICATION. 4 | RECEIVING 

| 
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EDIsON LAMPS. 


THE NEW 


EDISON C.P. INCANDESCENT LAMP 


Requires less than half an Ampère. Only 3 Watts per Candle. 


| GREAT BCONOMY. 
16 C.P. (Actual) Lamps per Mechanical Horee-Power. 


These American Lamps may be obtained for England from the EDISON & SWAN UNITED ELECTRIC 
LIGHT COMPANY, LIMITED, 13, Albert Mansions, Victoria Street, London, S.W.; and through 
‘Local Companies for the Continent, &c. Orders can be filled from Stock on application to— 


hash American Edison Factories, 7, Rue de l'Empereur, Antwerp. 


STHADINESS.  BOONOMY. CHEAPNESS. 


LACOMBE & CO.—WORKS, LEVALLOIS PERRET, NEAR PARIS. 


| heets, Rods, Tubes, Cells, £e, for Electrical Purposes. 
MANUFACTURED BY 

| | THE NORTH BRITISH RUBBER CO., LIMITED, 

_ Edinburgh ; London, 57, Moorgate St.; Manchester, 6, Charlotte St. ; 

ern? Cereal Court; Glasgow, 106, Buchanan Bt. an 


International Exhibition, Glasgow, Stand No. 497, Machinery Department. 


RENNEDY, 


VVOODSIDE ELECTRIC WORKS, 


141, SOUTH WOODSIDE ROAD, KELVINBRIDGE, GLASGOW, 
Telegraphic Address: “INCANDESCENT,” GLASGOW. 


ALTERNATING CURRENT DYNAMOS 


All the Poles on same side of the armature are of same sign, therefore 
there is no magnetic leakage. 
All the Poles, however numerous, are formed by one coll of wire only ; it is, therefore, 


JL LAMPS, DYNAMOS, MOTORS & STEAM ENGINES 


_FOR ALL PURPOSES. 


THE @ULCHER ELECTRIC LIGHT & POWER COMPANY. LIMITED, 


BATTERSEA FOUNDRY, S.W. 


GÜLOHER DYNAMOS. 


IMPORTANT REDUCTION IN PRICES. 
_ CONSTRUCTED IN STOCK SIZES FROM 4 TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


_ ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


GULONHMER ARC 
Complete with Globe and Fittings, or ini strong Factory Lanterns, 1,000 C.P., £10; 2,000 C.P., 210 40s. ; 8,000 C.P., £48 40s. 


SPECIAL DYNAMOS TO GUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING METALS, TRANSMISSION OF POWER, &., ” 
| Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 


Particulars may be obtained from the Bonbon 2 Representatives and ts :—Messrs. W. Menzizs & Co., 50, Side, Newcastle ; 
Mesers. F. B. WeLcx & Co., Market St., Manchester ; Messrs. W. Lesren & Co., 1 » West Regent St., Glasgow ; Mr. C. G. ES 
F ham ; Mr. Lewis N. WILLIAMS, Aberdare ; Mr. W. SHANNON Londonderry ; } Mr. WimsxuRerT, 20, South St., Hu 


Foundry, London 


| 


| 


oundry, Birming 
Mesers. Mites Bros. & Co., gre sang on Zealand ; Mr. J. Anues, 52, Cannon Street, London; or direct by application to wae 


London Agent.—H. W. EDLIN, 7, LITTLE Hd ST., WESTMINSTER. seas 

: Telegraphic Address: “ LACOMB LONDON." | 

| 

| 
| 
| 
| 7 | 
| 
| 
| 
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WESTERN ELECTRIC Co. 


TELPPHONIC ArPrARATUS, 
‘ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS ‘AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, E.C. 
CHICAGO, NEW YORK AND ANTWERP. 


LIMIT DED, 


Undertake all kinds of Electric Lighting (isolated | 
plants or Central Stations), Ship Lighting, Electric 
Smelting and Depositing, Electric Traction. and 
Transmission of Power ; and being large ‘manufac- 
turers of machinery for electrical uses can supply 
every requisite at short notice. — Estimates free. 
Reports made. Particulars of leading installations 
| and Lists sent free by post. Work carried out in 
any part of the world. 


CROMPTON & co. LIMITED, 


MANSION HOUSE EG; AND ARC WORKS, CHELMSFORD, 


SHARP & KENT'S MEASURING INSTRUMENTS 


: Sliver Medal, Inventions Exhibition, 18865. 
AMMETERS. VOLTMETERS. 
Reading to 10 … ... £8 10 0 
99 9 1t010 ... . 220 
9 20 . . 810 0 
99 to 20 … … 8 8 0 9 : 
99 99 60 eee ee 8 19 0 es 99 60 ee 4 4 0 
99 99 100 eee »§ £00 99 99 120 . … 415 0 
99 4. . 415 0 9 800 . … 6 5 0 
99 99 500 e se 6 6 0 99 99 500 e eo 8 0 0 
Telegraphic Address : “ Megavolt, London. 


ELECTRICAL ENGINEERS, CONNAUGHT MANSIONS, WESTMINSTER, SW. | 
THE KENT AUTOMATIC SWITCH AND CUT-OUT, FOR USE WITH DYNAMOS AND ACCUMULATORS. | ose) à 


| 
| 
| 
| 
| | 


CLEGRAPHIC AND ELECTRICAL REVIEN 


BEST CARBONS 


FOR 


ELECTRIC 


PRICES. 


CORHD OR SOLID. 


10 millimetres 3d. per foot. 
Sid. 
| 13 | Sid. | 


WOODHOUSE RAWSON ELECTRIC SUPPLY 


OF GREAT BRITAIN, LIMITED, 
_ 11, QUEEN VICTORIA STREET. LONDON, E!.C. 


NEW ILLUSTRATED DOMESTIC ELECTRICAL POST FREE, 1s. | 


REID BROTHERS, 


12. WHARE ROAD. CITY ROAD. ‘LONDON, N. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
_ MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
PATENT TELEPHONIC WIRES . . 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. «+ 


MAMUFAGTURERS OF SUBMARINE CABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY. DESCRIPTION. | 
Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 


LIMITHD. 
01, Leadenhall Street, LONDON. Works: ERITH, KENT. BRUSSELS; 41, Rue des Champs Elysées, | 


Telegrams: “CALLENDER, LONDON.” 


| CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
SPECIALITY--Underground Electric Light Mains. 
MAKERS OF CALLENDER-WEBBER CABLE OASES. 


AND CABLES 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELEOTRIO LIGHT. . 


THE CALLENDER INSULATING & WATERPROOFING CO., 


MEW YORE: 45, Broadway. BOSTON. Works: ee PHILADELPHIA. CHICAGO. us 


SUPPLEMENT. xxiii 
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| 
| | 


_[October 


Casings and Ornamental Every length of Cover stamped wi N AND QUALITY. = 


— 


GOLD MEDAL, LONDON, 1886. STAR GONE, 


Manufacturer of all kinds of Wood tr Wire and Cable in Yellow Deal, Pitch Pine, Oak, 
Walnut, &c., in the best manner, struck clean and sharp. wcll ger Kg numerous illustrations 4 


Mark. 


WIMSHURST INFLUENGE ELECTRICAL MACHINES 


Of New and Improved Pattern, with and without Glass Case, double or quadruple plates, Acknowledged to be the best finished 

Gas Lighting Burners, ee D’Arsonval and othe 

Resistance Bridges, Telephones 

Telegraphic Address: “KINGHAM BRISTOL” 1% 


Two 30-inch Victor Turbines fixed 
on « Horizontal Shaft, and giving out 
over 600 EP. are at work driving . 


WORLD for Messrs. the Cowles Eles. 
trio Smelting Company, Lockport, 
N.Y., and Two 12-inch giving out 
166 HP. and driving a No.8 BRUSH 
DYNAMO, for the Aspen Electric 
Company, Aspen, Col. | on 


Sin. .. 3821 .. 
WITH PROPORTIONATELY HIGH EFFICIENCY AT 


together nicel king gate, and sim and d 
poe should commend it the attention aish, and — 


hasers. These eels of workmanship and fini of the best 
material.— State and send for Catalogue 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. 


J. EDMUNDSON « co. 
Guaineers and Glectricians, 
S.W. 


19, GREAT GEORGE STREET, WESTMINSTER, Be 
SPECIAL AGENTS. FOR EDISON AND SWAN LAMPS, 


PECIAL TERMS 
MANUFACTURERS OF ELECTROLIERS, BRACKET IND ALL DESCRIPTIONS OF ELECTRIC LICHT FITTINGS 


ESTIMATES FOR COMPLETE INSTALLATIONS. 018 


J. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


APPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE CIE 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, be | 
IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, do. 
BELLS AND BATTERIES. | 


: Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 
ILLUST RATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE eux 51 
Price List of Chemical Apparatus with 650 Illustrations, post free eight stamps. 

TRADE TERMS AND SPECIAL —— FOR EXPORT SENT ON APPLICATION. : pi | 


SAMUEL ELLIOTT Albert Moulding Mills, Newbury’ ‘ 


THE LARGEST DYNAMO IN THE | 


J. ORME & Co. 65, Barbican, London, 


| - 
| 
¢ 
À 
# \ —_ | ¥. 
| ous æ | 7 | 
| 
wm) à 
‘ | | 
| | | | 
() | | | 
| | 
| | 
| | | 
| | | | 
| 
| 


ALLIANGE E @INEGRING WORKS “Watt DRAYTON, NEAR LONDON. 
THR STATTER PATENT CONSTANT CURRENT DYBAUE has a higher commercial eMciency than any other, either English or American. . 
eS AUTOMATIC 2 ŒNGINES and DYNAMOS ter SHIP LIGHTING 


= 


4 


PATENT 


TUBE STEAM BOILER. 


Specially Adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


Because of their Great Economy in Fuel, Safety from 
Reliability. 


have of thane betters 

use, lor a considerable period, The sist, at work 
| 


In with C LIGHTING, the reliability that « 


wt 


European. ‘Works KILBOWIS, near GLASGOW. 


Head Office for Hurope:—107, HOPE STREET, GLASGOW. / 
London Offce:—114, NEWGATE STREET, E.C. Patis Office :—20, ‘BOULEVARD VOLTAIRE. (in; 
Manchester VICTORIA BUILDINGS. SPRING ST., SYDNEY, 


THE SCHOOL OF SUBMARINE TELEGRAPHY 


ELECTRICAL ENGINEERING 


ESTABLISHED IN 1868. 


12 PRINCES STREET, HANOVER SOUARE, LONDON, LA 
Manager:-Wm. LANT CARPENTER, B.Sc., F.C.S. | 
Secretary:—-LEON DRUGMAN, ASTEÆE. 
Senior Instructor:—-CHAS. CAPITO, MIM.E., M.S.T.E. and BE. 


THIS Establishment is now of tin kind. It possesses additions, several 
, Gas Engin Engine, 49 HPS. À Aogaimulator Cells, 
Training can therefore obtained. Since its opening 1 more than Pupils ‘atk e School. 

the end of the course of instruction, an Examination for the CurrisicaTs or tHE ScHoot is conducted an Examiner of 
high , unconnected with the School. New Courses usually commence early in January, May, and opte Len. 


RANSOMES, SIMS & JEFFERIES, 


Orwell Works, IPSWICH, & 9, Gracechurch St., LONDON. 


TELEGRAMS :—“ RANSOMES IPSWICH,” AND “ ANGLIA, LONDON.” 


RONALD A. SCOTT'S HARDENED 
For DYNAMOS, ACOUMULATON BOXES and all ELECTRICAL WO yr HIGH INSULATION. 
lole Address—R. A. SOUTT, Electrical Bhgiheer, Contractor to Her Majesty’s Gevefaniedt, 881, King St., Hammersmith, W. 
| 1906 
mi. | | 
SE 
| 
| 
3 Wry. 
| _ 
| ENGINES OF ALL KINDS. | 
pr | 


POWER STORAGE 
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ost perfect ever produced. 
echanically the simplest, 


Pal) hp ing Glectrcally a great ain || | 


x 
FR 
pry 


Hew public ations. 


La 
damphlet.—nd. Ed. 1888. Demy 8vo. “The E.P.S, Automatic System for the Public Supply of Electricity from Storage Batteries.” 
Alew Bulustrated @atalogue.—Seconp EDITION, 1888. Royaz Ocravo. | 


EPS. ACCUMULATORS, STANDARD TYPES. 


L Type (Glass Cell). Great Storage Capacity. 
L Type (Teak Cell), specially made for Ship Work. 
T Type for rapid discharge Traction Propulsion. 
© Type for Train Lighting. 
= V Compact Portable Sets for Vehicle Lighting. 


ACCESSORY 


Regulating Switchboard, 60 to 1,000 amperes. 

Automatic Apparatus. 

Heavy Current Switches. 

Measuring Apparatus. 

Electro-Motors. 

Electric Launches. 

Electric Tramcars, and every requisite for 
Installations on the Storage System. 


Contractors for— 
Central Station Lighting, 
Isolated Plant Installations, 


‘Special Celts made to specification for— 
Central Station Lighting, | 
Telegraph and Telephone Purposes, 
Military Work, 
Miners’ Lamps. 


COMPANY, LIMITHD, 


4, GREAT WIR STREET, LONDON; | EG 
Telegrams: “Storage, Lond 


LA 
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\ 
<- 
SSSR | 
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IMPROVEMENTS IN 


CURRENT 
| TRANSFORMER OF GAULARD & GIBBS AND LOWRIE. HALL TYPE, 


INUOUS CURRENT DYNAMOS AND MOTORS, ACCUMULATORS, 


PRICES AND PARTICULARS. om APELIOATIO N 


LONDON REPRESENTATIVES 


DRAKE & GORHAM, 2, PRINCE'S MANSIONS, VICTORIA W. 
MARSHALL SONS & Co. 


BRITANNIA IRON WORKS, GAINSBOROUGH. À 
"Tandon Ofoes, Show Rooms and Storesi-MABSHALLS BUILDINGS, 7, FARRINGDON ROAD, 


Fixed Engines, wih ie Oren. à 


] Mew Catalogues, with Radnooë Price, free on 


- 


| 
| | 
ENGINES SOLD | | 
| LL: | | 
7 WANE. | | 
Automatic Expansion Gear. ; Economy in Fuel. Vertical Engines and Boilers. 
: il. &. & 00. KEEP A LARGE STOOK OF NGINES &c., OF ALL SIZES. AT THEIR LONDON DEPOT FOR IMMEDIATE DELIVERY ON SALE OR 
44 _> | | | == y4 
/ — i @ 


THE 


October 26, 


‘REGISTERED. 
ADVANTAGES OF ASBESTOLINE.. 

ASBESTOLINE is the most efficient Lubricant for all bearings. 

ASBESTOLINE is the cheapest Lubricant. 

ASBESTOLINE saves from §0 to 90 per cent. of the Cost of Oil. 

ASBESTOLINE is the Cleanest Lubricant. 

ASBRSTOLINE is favoured by Insurance Companies. 
ASBESTOLINGE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant from Ignition. 
ASBESTOLINE has beaten all other Lubricants in trials. ae 3 

| ASBESTOLINE is applicable in and out-doors ia every climate. : war | 

Atte are ASBESTOLINE BELL'S ASBESTOS, 


‘CONSISTENCY OF ASBESTOLINE. 


ASB LINE, to meet all circumstances, is made in four eS” is for use in 
4° specially adapted to ordinary Land othe temperature is 


and out-door, in this country. ASBESTOLINE, | is à dent for use on calenders, paper 
ASDESTOLINE, B, itl ore sold i À machines, &c. heated ‘be 
mperate climates, also land when : advan 
have Lubricant stiffer than A. : passing through, and sometimes is advantageously used 
The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
iu the numerous cases of special difficulty in which the best olls are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up to 5,900 revolutions 
per minute, its work has never Se ees a eee oe eo On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bed results, both in working and wear, when the system of 
has not received due consideration. 


Supplied in Kegs, 28, 56, or 112 lbs. Price 2s. 3d. per Ib. Kegs Free. 


SPECIAL TERMS FOR LARGE QUANTITIES. 
IMPORTANT TO EXPORT HERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 ig 


consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, 


Below will be found illustrations of the mode of fixing Lubricator for Ashestoline to bearings. Pull particulars of the rio 
| Lubricators supplied for Asbestoline, ee 


AN 
F 


Ercentric of Vertion! Engine. 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERT, 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Owing to the number of Greases now offered, samples of BELL'S ASBESTOLINE wore submitted.to Otto Hohner, Esq., for analysis, and the | 


subjoined Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 
| ‘The Laboratory, 11, Billiter Square, E.C., London, | meters, and that consequently no friction friction obtainable in the ordi. 


May, 1888. nary run of machinery is capable of developing 
I have subjected a sample of Bell’s Asbestoline taken from the 


stores of Messrs. J. Bell and Son, in Southwark Street, to a number "a Asbestolino is as absolutely safe a lubricant as can be 
of tests, in order to ascertain whether its use in Mills or Factories desired or obtaigable. In the case of fire out fromany 
wigs contribute to the danger fro cause it does not assist the conflagration, and it is quite Re ep 


Abestoline ignites ae with the greatest | of of leading to spontaneous combastion, either by i 
dificulty when brought into contact with flame ; that wood and th inflammable material. 


soaked in Asbestoline burns, if an hing, bysical nature of Asbestoline its use is of necessity: 
r difficulty than b that its fas | 


high ‘hat it lies beyond the range of Mere Thermo- Signed) OTTO Pelle 


BELL'S ASBESTOS. COMPANY, LIMITED, 


ILLUSTRATED PRIGED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. 
Victoria Buildings, Deansgate. ns: 


a 


à 
4 
| 
| 
a à k 
= | ¥ 
+ au « > | 
f | | | 
a ipo 
27 = | — | 
| : KS = = 
| Showing Section of Lubricator fitted to Lubricator in different Position | 
ordinary Bearing. for loose Pulley 
L 
| 
| 
| | 
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_ most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quad: 


and as it is the only jointing 
‘ permanent elasticity with heat 


_ cognised as the most efficient and 


prepared India-rubber Compound, 


Under this registered title are included the inventions of Mr. Field, and experience has proved them to be. | 
the MOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS ever made. They constitute such a com- 
bination of Asbestos and India-rnbber as secures the maximum of elasticity and heat resistance, and they are, _ 
therefore, UNEQUALLED FOR EVERY KIND OF ENGINE, These Packings are being universally used by 


ruple Expansion Engines of the latest type. The Packings are composed of rolled Asbestos Cloth, but the 


IN ORDERING STATE WHETHER OQUARE OR ROUND REQUIRED. 
Pris her Section, 5s. 6d. sted Yulcanised, Ge. 6d. 


ASBESTOS 
EXPANSION SHEETING, 


The above, which can only be 
obtained from this house, is re- . 


economical jointing material in 
use, It is composed of a specially 


protected by a covering of Vulcanised 
Asbestos Sheeting, as shown above, 


material which adequately combines 


resistance, the advantage it 
possesses will at once be seen. 


Price Gs. per b. in Sheets "Rings made up to Template 9s. per b 


Made trom 1-Ply for Oylinder and Faced Joints to any thickness for Uneven Surtsces, 


À 


118, SOUTHWARK LONDON, S.E. 


ILLUSTRATED PRIGED CATALOSUE,. WITH NUMEROUS ‘TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. 
CARDIFF: 46, dames St, Bute Docks, BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basia. | 


| | | | 

| 
DAGGER PACKING | 
DACCER £9 PACKING 

}. Patent No. 16,408. | | 

| 1 0 sat | 

| Every 10 fect has-Label as above, and bears our Trade Mark. mf | 

| | 

| 

_| | 

| 

| . | 

| | 

| 

| | 

ou | | 
| 

| | 

| 

| 

en : | 
| im requisite elasticity is obtained will | 

adapt itself to uneven surfaces to | 

aS > | 47 which it may be applied, and 
if allow the expansion and contrac: | 

tion to be fully taken up. The | 

the | ee | | a imparts a protection to the centre | | 
and so prolongs its elasticity. For | 
Manhole, Mudhole, Steam Pipe, 
able Se = SECTION OF SHEETING. 2 and Mash Tun Door Joints it is un- | 
she | (,. 1884. “ @ ring can be used many times over. | 
ble 
in 
| 
), | 

| 

| | 


EHSTABLISHED 1872. 


THE JOURNAL : AND 
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THE ONLY INDEPENDENT JOURNAL DEVOTED TO THE SCIENCE OF ELECTRICITY. 4 

Published every FRIDAY, Price 4d. 1 

To BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COU? ne 
| aa, PATERNOSTER ROW, LONDON. 


TELEGRAPHIC ADDRESS: “AGHBEAY, LONDON.’ (CODE A “a | 
AU Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Oo. : 
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_ RICHARD JOHNSON & NEPHEW, 


| PATENT OFFICE. 
GARDNER, 


166, FLEET STREET. 


PHOENIX FIRE OFFICE | | 


(ESTABLISHED 118.) 


CHIEF OFFICE:—19, LOMBARD STREET, EC. | 
WEST END OFFICE:—87, CHARING CROSS, 8.W. Wn. _FOXOROF T 
LONDON. 
Telegraph and Telephone Case Manufacturer, 
FRANCIS MACDONALD. Sereariey 36, PEROIVAL STREET AND ©, SMITH STREET, 
Losses paid over £16,000,000. CLERKENWELL, LONDON, 
ELECTRIC LIGHTING.—18th Edition of the PHŒNIX _ STREET). 
CE RULES for installations are up to date and 
Lock and Block, Single Needle, Bell, Sounder, 


PRIZE MEDALS, LONDON, 141: PARIS, 


F. WIGGINS & SONS, 10, Tower Hill, LONDON, E., 


IMPORTERS AND MERCHANTS, 
Manufacturers of Mica tends for Philosophical and ALL purposes. 
CONTRACTORS TO HER MAJESTYS GOVERNMENT. 


MICA. 


FREDERIOE SREL IE 


CALEDONIA WORKS, HALIFAX. ETES 
Contractors to Her Majestn's Government & Railway Sompantes 


BEST REFINED THLHPHONH WIRE. 
PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS. HIGH CONDUCTIVITY. 
SPECIALITY :—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


COPPER dra conductivi | nl 
WIRE, hard - ty—long lengths. COPERE | ‘WIRE and TAFE for 
dci ANISED HARD 


Mgt 


GALV. 


F 


1 THE AND, , 
REVIEW. 
‘4 | 
| 
§ | 
| 
1.GCAROWN | 
[CRE TELEGRAPH AND TELEPHONE LINE WIRE. | 
| AGEN | Lowpon Orricn : | 
on 166 L 8. GREAT WINOHESTER STREET £.0. = | | 
» | MANWELL-JOLIN | 

sew IL © N DON. a P. JOLIN & Co,, |" 
q | Mesars. Rosarteon, Brooman & Co. GALVAMOMETER 

Pamphlet of Costs Gratis. & =~ LIN 
à Vhirty-five Years’ with | : 
| | Pocket Galvanometer, | 
WH. Wie leading Tole- 
. and Receipt Book, | Price, 508. 
BRISTOL. | Free, 6. | 
| 
| | 


HALIFAX, 


London Agent: ROGERS 


 _ 
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Electro-Plating, 


| 


| 
| 


OARBONS. 
THE BARNSLEY CARBON CO, 


Manufacturers of 


PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES | St 


OF EVERY DESCRIPTION. 
wORKS:-BARNSLEY. 


Lonson Acency à Stones:—THE GLOBE ELECTRICAL & ENGINEERING CO., 
7, Canraner Srassr, Broapway, 


Telegraphic Address:—“CARBON BARNSLEY.” 


H. THORPE, 


69, THEOBALD’S ROAD, W.C. 
@AS POWER WORKS : 
84, BAGLE STREET, RED 
LION SQUARE, W.O. 
Manufacturer of every de- 


tor Telephone Com- 


all descriptions. 2: 


pASTINGS IN BRASS, GUN METAL 


And PHOSPHOR BRONZE. 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 
MACHINE CASTINGS. 
MANUFACTURERS OF 


Brass, Gan Metal and Phosphor Bronze in Ingots, 
| JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 
WOODCOCK STREET, BIRMINGHAM. 


felegraphte Address :—" BRONZE, BIRMINGHAM.” 


ELECTRIC 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 


UNITED ELECTRIC WIRE Co.| 


14a, Clerkenwell Green, London, E.C. 


A. SHIRLAW & CO. BIRMINGHAM. 


| FLECTRICIAN'S CHRONOGRAPH, 


INDEPENDENT CENTRE SECONDS STOP WATCH. 
CANNOT BE MAGNETISED. 2 


SEE THE ABOYE REPRESENTATION OF ACTUAL DYNANO TEST. 


MAY BE HAD WITH GOLD OR SILVER CASES FROM 


J. WW. HIN G, 


18, St. John’s Square, Clerkenwell, LONDON. 


THE BERNSTEIN ELECTRIC LAMP CO. | 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


G@ The lamps of this Company are of low resistance, and 


SPIEL’S PETROLEUM, ENQINE. 


Regularity of Speed MOST REMARKABLE. 
SOLE MaKERS FOR ENGLAND 4ND THE COLONIES: 115 


| Transmission of Power, | 


| 
| | 
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| | | 
AND CO | 
DYNAMOS | ~ | 
For Incandescent or Arc | 
Light, | ke. 
(31, FINSBURY PAVEMENT, | | 
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| 4 
| 
| : 
| De 
| 
| 1720 ELA 


ITTINGS FOR INCANDESCENT ELECTRIC 


PATENTED. 


This new nom be designed to overcome 
the strain on the Vitrite portion; the brass socket, w is screwed on the electrolier, 
or pipe, bearing all the weight of lamp and shade, which cannot in any event fall or 
become detached from the metal su . It will be noticed that the device for 
fixing the brass barrel to the Vitrite has also been sg" “ns Po 20 Still further 

Bend for Samples and Quotations. 
OR SALE BY ALL EN .INEERS AND SUPPLY COMPANIES. 


Manufactured only by 


THE VITRITE WORKS, 


(LOW TEAMS), GATESHEAD. 


HIGHEST AWARD 
for IMMISCH, LONDON. 
ELECTRIC Horons 
‘Telephone No. 7585. 
International Full Particulars 
inventions and 
Exhibition, Price Lists 
on application. 


London, 1885, 


MOTORS DYNAMOS 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N.W. 


| Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any tension, suitable for 


PUMPING, IN MINES, 
and WINDING and IRONWORKS. 


| 
“mes attention i in fitting up Factories with Electric Power, and quotations given for Electrical 
Transmission of Power for all Industrial purposes. 


MACHINES MADE FOR SP SLOW SPEED. 


W. T. HENLEYS TELESRAPH WORKS 


COMPANY, LIMITED. 
Offices :—27, Martin’s Lane, Cannon Street, London EC. 


TELEPHONE No. 1,734 WORKS: -NORTH WOOLWICH. 


Manufacturire of 
SUBMARINE CABLES, 


DYNAMO WIRE, 
Silk Covered Wire, — 


FLEXIBLE CORDS, 
AND 


ELECTRIC LIGHT CABLES. 
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No brittle parts. Is wired from the Front. 
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) SPECIAL VOLTMETER. 
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JOSEPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIO INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great and strength 
Stoneware. 


Works: DENBY POTTERY, NEAR DERBY | | 
London Offices: 6. ST. PANCRAS STATION EUSTON Ysoan. NW. 


PATENT 


AND MICA FOILS. 


The only system of Fuses which has withstood the test of time. 


O 


QUOTATIONS FROM THE SOLE MAKERS:— | 
out-ovt. The GLOBE ELECTRICAL AND ENGINEERING 2 7, Carteret St., Westminster, S.W. 


BOOTH, ELLSON & CO., 
dud Giectrical Cugineers, 

Bs STREET, MELBOURNE. 

‘The above firm is prepared a 2 nw i other Commissions for the. 


Mr. L. ELLSON is now in London arranging for extensive purchases of PLANT 
for ELECTRIC TRAMWAYS in Australia. Letters intended for him should be 
addressed, care of ANTONY GIBBS & SONS, 15, Bishopsgate Street Within. 2604 


| |BELT PULLEYS, | 
‘Belt Step-Cone Pulleys. | 


| 

| HEELS | | 


Gear Flywheels, Mortice Wheels. 
| SHAFTING, 5, PHŒNIX PLACE, 
COLOBATH FIELDS, LONDON, W.0, 


| 
| MANUFACTURERS OF 


Every description of Cases 
BY MACHINGRY 
TELEGRAPH, TELEPHONE, AUTOMATIC 


CONSOLIDATED TELEPHONE 
en ae ture of Telephones and Transmitters in the 
United Kingdom under the Patents held by — 
_ ‘the United Telephone Co. 2078 


LAURENCE, PARIS & SCOTT, ‘Lea, 
ELECTRICAL ENGINEERS 


|| PEDESTALS, 
| 


Manufacturers of Patented 
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age Lighting Towns, 
Factories and Private Residences. 


ACHINES 


GOTHIC WORES, KING ST, 
NORWICH. 


| 
| 
A@X _ MICA : Distance from centre to centre | 
Nol - - ly inch. | | 
= | No.3- -h ,, | 
| 
| 
| 
| | 
| OUR CATALOGUE | 
for the Transmission of Power, is 
THE ONLY | 
Complete and Perfect 
ONE IN THE WORLD. | | 
| 
| 
| 
| 
| 
| Ve al, Hanging. 
| | Wall-Boxes, Hangers, Brackets, Stools. | | | 
OL | 
HIGHEST CLASS. 
REDUCED PRICES; FREE DELIVERV CU ‘ | And Electrical Instrument Makers. | 
throughout the Kingdom. 
CASE MAKERS TO THE | 
HARPERS ..... ABERDEEN. 
: Our new List of CASTINGS of above,  cwt, | 
| will interest Engineers with Workshops. | | 
| 
| 
| | 
| # 
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BEST WIRE 


QVERHEAD TELEPHONE TELEGRAPH 
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PHOSPHOR BRONZE, 
CASTINGS, 


BEWARE FALE REPRESENTATION, INFRINGEMENTS OF OUR PATENT 


GAS ENGINE 
DYNAMO COMBINED 


| 
Sizes . L L À dan inpus 
| Revolution, 
consequently 


LONDON. OFFICE 
80, Queen 
Victoria St. 

2 Manchester : 

| 6, ToddStreet. “= 


62, South John | 


Market Street. ANDREW | REDDISH, STOCKPORT. 


<> 
| KO ? Silicium 
Phosphor Bronze Bronze and Silicium Copper 
for Springs, Ropes, Screws, Wire of Great Tensile Strong 
Rods, Sheets, &c. Bearings, Bushes, and High Conductivity for Telephone and. | 
of Machinery À; SOLE PROPRIETORS, 80 Electrical purposes. 
| Of the British and Colonial Patents, | 
QP THE PHOSPHOR BRONZE C0. VS 
Any 87, Sumner Street, Southwark, London, | SE. & 
Huddersfield; 
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RAWORTH 8 PATENT LINESMAN’S 
Galvanometer is easily removable from the ge are permanently 
coupled up inside case. Terminals so arranged that Egg ow 1 
or ce can be used either sepa or in com uired. 
The instrument can be calibrated by means Len and 
WwW 
and forms shutter for window. 
DORMAN & SMITH, 
| 
| The names of Adver ong Heading in 
Index free of charge repented under other 
| Elec. Eng. & Contractors.—Cont. 
coo. see . 28 Western Electric Company 22 
Co. … 26 Woodhouse & Rawson eve ooo 20 
iy) Brush 10 
eee eee 25 4 J. Edmundson & Co. (Swan) e208 
; Electrical Power Storage Co. ... 26 
Auctioneers and Valuers Mechanica), India- A Wks. 
Wheatley Kirk, Price Price & Goulty Electric Light Carbons. 
Batteries. Anglo-American BrushCorp. ... 10 
India-rubber, G.P. & Tel. Wis. Co. 33 
1 . Binswanger & Co. eco eee 13 
16 Globe Electrical Co. eco ee 7 
Johnson & Phillips 
Lacombe & Co. 21 
Woodhouse & Rawson... 23 
Electric Light Fittings. 
Appleton, oe 11 
| 15 Dorman & Smith eco eco ooo 9 
Globe 
25 Vitrite Works esse eee 5 
4 Engines for Electric Light. | 
. | Electrical Plant 17 Davey, Paxman & Co. ooo oo 
- Central Station Electric Lighting 18 J. Fowler &Co. 14 
|. Kirchoff’s Laws... 18 Greenwood and Batley ... «... 25 
Practical Electrical Measurement 18 | 27 
| Cabinet Work. > 
Tt Eclipse Works. 7 Shirlaw & Co. 4 
| Foxcroft eco eco 3 § Gas 8 
Engraviog Machiae. 
*T.8.& W. Taylor... 12 
Fire Insurance. 
Glass Manufacturers. 
17 R. Cochran eco eco 15 
4 eco eee : 10 
TH Holmes & Swan United Go. 10 
M Sunbeam L | 
F. H. Ro 700 & Co. eee eco 18 oe 28 
Stafford & Eaves .... 
4 India Rubber, G.P.&Tel.Wks.Co. 32 
J. G. & Co. . eee D. Moseley & Sons 27 
Ebonite. Pirelli & eee 24 
‘Har India Rubber Co 17 | Insulators, &c. 
D. y & Sons... Bourne & 
eers and Contractors. Sons & Co. … 15 
Burbey & Williamson ... 11 
| Williamson ... 11 |. mélograph Mig.Co. 16 
| Bitumen Tel. &0.Co. … 23 | Lubricants. 
= Ww e Willcox & Co. .… 
Dorman & Smith eco eco eco 9 Manufacturing Electricians. 
Drake & Gorham ... .. «.. 22 Apparatus Co. ... . 12 
Eidaforth & Mudford 7. Fowler Lancaster & Co. ... 18 
Indis-rubber & Telograph Works Co.33 Electric Co. 18 
Johnson & Philli J.T. Gent & Co. … 
Laing, Wharton Down... 15 A. B. Gi & Co. … oe oo 15 
Manville & Madgen eco eee 8 
Paterson & Cooper eco eco 
200 see @ee esse eco 24 
Schmidt- las Electric Co. ... 2 
S oletti & Crookes... 15 . 16 
Step ens, Smith & Co. ses he 12 eve 4 e eee eee eee + eee 
‘Telegraph Mfg. Co. | | -Walsall Company .. 6 R. Garrard & Co. ... » dl 
relating to Situations, Articles for Sale and Wanted, §c., de., appear on Page 17 (middle 


CROMPTON & CO, LIMITED, SEE PAGE a 
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FARADAY SOW 


ELECTRIC LIGHT FITTINGS, 
“ ARTISTIC,” 
“ELECTRICAL,” 
« INEXPENSIVE.” 


Works & Showrooms:—3, Berners St., London, WwW 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. ‘!M'TEO- 
- Manufacturers of Incandescent Electric Lamps, from 1 C.P. to 1,000 C.P., Swan's Miners’ Lamp, 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric Light Installations ; amonget their latest are the Athenæum and National Liberal 
Clubs, National Provinelel Bank, RH. Duc d’Aumale’s house, and Steam Vessels. 


FACTORY : PONDERS BND, MIDDLEHSEX. 


For Prices, Estimates and Particulars apply to | 


(HE SECRETARY, 13, Albert Mansions, Victoria Street, 8.W. 
DAVEY, PAXMAN & Co. Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AMD BOWLERS REQOED FOR ELECTRO LIGHT INSTALLATION, 


14 k 
D. P. & Co.’s Engines are + Co. were selected 
| DAVEY, PAXMAN & CO. Engineers, COLCHESTER. to 
Lonpon Orrice: 139, QUEEN VICTORIA STREET, EC. Light Shed. 
INTERLOCKING THE LOCK AND BLOCK. 
4 Sento have the “Lock” and “Block actual connection between the 


SAXBY & FARMER 1 Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, AV. 
Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. — 


VICTORIA INCANDESCENT LAMPS. 


es! THE ANGLO-AMERICAN BRUSH ELECTRIC 
LIGHT CORPORATION have to announce that in con- 
sequence of the numerous orders they have on hand for their 


I Improved Victoria Lamps all further orders will be executed 
in the rotation in which they are received. 


| The new factory which the Corporation are erecting for the 
manufacture of these lamps is being rapidly proceeded with, 
and will, when completed, enable the Corporation to execute P 
all orders with the utmost promptitude. - 


By Order, . E. GARCKE, 
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| BALMORAL BUILDINGS, 91, QUEEN VICTORIA STREET, F.C. Telegrams: “Installation,” Londen, 
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MAHOGANY, HARDWOODS AND TIMBER. 


ROBERT GARRARD & CO., 2° SETHNALL GREEN ROAD, 


CONTRACTORS TO RAILWAY AND ROLLING STOCK COMPANISS. 
| THOROUGHLY SEASONED Mahogany, Teak, Walnut, Oak, &e., &c. Dry Pine, Pitch Pine, and Deals. — 


CABLE CASINGS AND COVERS A woons AND DESIGNS. 
Seasoned Woods cut to sizes for Telephone Boxes, Electric Apparatus, &c. 


OG SS .— Mahogany, Teak, Walnut and cther Leg Tiuber, in Tien or Single Lom. Specifications on application 


| APPLETON, BURBEY & WILLIAMSON, Biectrcal Engineers and | 


FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 


THB 


INDIA am GUTTA PERCHA, & TELEBRAPE WORKS 


COMPANY, LIMITHD. 


Offices : 106, CANNON STREET, LONDON, E.C. . 


MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, 


Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 
VOLT AND  AMPFERE METEERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


INCANDESCENT POR HOUSES, OR FACTORIES 


ON APPLICATION. 


Works: LONDON, E. - 


TE 


LONDON WRE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
| Manufacturers of 


WIRES CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


AN D THLREPHONH WORK, EC. 


| 
| 
| 
| 
| 


| 


THE ELECTRIC APPARATUS COMPANY, Ltd., 


4, Charing Cross, SW. | Works: Arnold Read, Bow, E. Stores: Little Paris Street, Lambeth. 
BEST AMERICAN WHITEWOOD 


CASINGS 


ALL SIZES KEPT IN STOCK. PRICE LIST POST FREE. 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


PRLL, Fo. Inst. PL LLILE,, Lecturer on Kocrical Engineering at the City of Londen College, 8. P. WILDING, | 


Best technical, 


and scientific advice in all matters connected with Searches 
, patent cases conducted, opinions technical evidence, Trade marks and designs registered. 


1 QUBEN VICTORIA STREDT LONDON, BC. « | 


 RAMSDEN, CAMM & CO. 


BRIGHOUSH. YORESHIREH, | 
Bron and Æteel Wire Drawers and Galvanijers. 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, LIMITED 


(Manaczer—EDWARD J. DALE), 
9, BIRBY HATTON GARDEN, 


ELECTRICAL .AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKMEL 


Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 
ELEOTRIO BELLS, INDIOATORS, SWITOHES, BATTERIES AND FITTINGS OF EVERY DESCRIPTION FOR ELEGTRIO BELL AND-LIQHT FITTER 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. 
9, EIRBY STRAT, IATTON GARDEN H.C. 


¥ 


MOTOR MANUFACTURERS, 


Le MONITEUR des INVENTIONS INDUSTRIELLES 


16th YEAR. 


Sisteen Pages, Half-Monthly, Iustraied. 


EVERY INSTRUMENT MAKER should bave an ENGRAVING MACHINE. 


by it at dess cost than that of 


Contains the Catalogue of French Patents. Details gratis the 
New Inventions of its Subscribers. Review for Inventors, 


As SUPPLIED TO HLM. POSTAL TELEGRAPH ET Manufacturers and Capitalists. Postage Stamps taken. jy — 


STEPHENS, SMITH CO, 


Millwall, LONDON, E. 
ELECTRIC LAUNCH BUILDERS, 
ESTIMATES GIVEN 


, FOR | 
SHIP LIGHTING 
BY 
DYNAMO REPAIRS ELECTRICITY. 
| 


SPECIALITY. 


| 
B. | LONDON OFFICE: 72. KING WILLIAM STREET. E.0. be 


6 BOULEVARD DE STRASBOURG, PARIS. 


SUBSCRIPTION : 6s. Yearly, 8s. 6d. Half-Yearly, Post Free. 
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ELECTRIC 


GAS LIGHTER 


ELECTRIC BELLS, 


| MEDICAL APPARATUS, 
TELEGRAPH & & TELEPHONE MATERIAL, 


ELECTRIC LIGHT FITTINGS 


MADE BY THE 


Manchester Works 


49, CHAPEL STREET, SALFORD MANCHESTER, 
SUCCESSORS TO 


THE ELECTRICAL PORTABLE BATTERY AND Gas 
IGNITING COMPANY, LIMITED. 


à 


— 
di 
- ~ 
| 


Messrs. G. BINSWANGER & CO. beg to announce that they 
have acquired the valuable patent rights and extensive works of the 
above Company, so as to be able to cope with the increasing demand | 
for their manufactures. LS 

To meet the urgent and special requirements of their London customers, they 
will continue to manufacture at their works in Town. | 


LONDON HOUSE: | | MANCHESTER HOUSE: 


THE 
GENERAL ELECTRIC co. | MANCHESTER ELECTRIC WORKS CO, 
(G. BINSWANGER & CO.), | BINSWANGER, Managing Director, 
5, Gt. St. THOMAS APOSTLE, LONDON, E.C. | 45, CHAPEL STREET, MANCHESTER. 
Telegrams: “ELECTRICITY.” Telephone No. 1887. | “Telegrams: “INDUCTION.” 


À 
& | 
| | | | 
f 

| 

| 

| 

[| | 

| - 

| | 
| 
‘+ 
|| | | | 

| 
| | 
| 
| 


JOHN FOWLER CO. (LEEDS) 


ENGINEERS, LEEDS, ENGLAND. 


TATHAM'S PATENT 


| 
LOW CAPACITY. 


\WWAFFECTED BY Weak: 


Specially suitable for every description of 


WORK. 


singe Cylinder, Horizontal Engines | 
Engines FITTED WITH 
| FITTED WITH Hartnell's Patent Automatic 
Hartnell's Patent Govenors. Expansion Gear. = 


Sydney, 1880; 


Calcutta, 1884 ; = 
| COMPOUND AND DOUBLE CYLINDER Saltai TRACTION AND PORTABLE ENGINES 
SEMI-FIXED ENGINES altaire, 1087. AND DYNAMOS COMBINED 
Fitted with Hartnell's latest Patent Automatic tte : ‘ 
Expansion Gear. Specially suitable for movable installations. — 


| 
| 
( 
: 
| à | | i | 
| S 
| | e 
. | WRITE | \ 
| | N 
| NO CROSS-TALK: Telegraph. 
| | | and | D + | 
| PRICES. e e 
| | | eee 
@., 
| 
# 
| | 
| 19-Wire Telegraph 
| een. | 
| (ZA °° À ee 
Sa | ZB | F4 e ® À 
| Armoured Cables. | | 
| | Boy | 
| a € | 104-Wire Anti-Induc- 
Blectric Light. 64-Wire Anti-Induction Telephone. | tion Felephone. 
ENGINES SPECIALLY FITTED FOR ELECTRIC LIGHTING. 
\ | | AY: 
A LÉ | 
é 
. ‘ 
| | 
| 2 FIRST PRIZES | 
GOLD MEDALS, | 
== Paris, 1878 ; 5 
2598 
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Adelaide Works, Uxbridge Road, LONDON, W. 


MANUFACTURERS OF ALL CLASSES OF 


ELECTRIC LIGHT AND TELEQRAPH APPARATUS AND FITTINGS. 


Contractors lo H.M. Government, and many British and Foreign Railway Companies. 
SWITCHES, 


FUSES, LAMPHOLDERS, &c., IN OHINA AND SLATE. 


“QUOTATIONS GIVEN YOR ANT DESCRIPTION OF BLBOTRIC LIGHT FITTINGS. 


Safe Fuse for Main Circuits. 


been designed to mest the demand for a large 


INSULATORS 


| the 
Of all descriptions, combining Made in Bristol Stoneware (Drab or Brown) 


PRICE, SONS & (OO. 79, Turnmill Street, LONDON, E.C. Works:—BRISTOL : 
Goverament and Railway Contractors. 


ARTHUR B. GILL & Co. | 
Manufacturing Electrical Engineers, 
4, BERMONDSEY, LONDON, SE. | | 


INSTANTANEOUS BREAK 


{MAIN SWITCHES, 
On Polished Slate Base. 
IMPROVED TYPE WHICH ARE PRACTICALLY EVERLASTING. ® > / 


CASINOS 


Manufactured under the Patents o¢ Dr. Silvanus P. Thompson, Pintle 
| STANDARD SIZES 


the Finsbury Technical College. 
KEPT IN STOCK, 


NEW TELEPHONE CO., LIMITED, 


SUPPLIED WHOLESALE. 4, GREAT WINCHESTER ST., LONDON, E.C. 


(Under License from the Postmaster-General.) 
Prices on application. 1506 


SHEPPARD, ALLARTON & MADELEY, 


A. & 
St. Rollox Flint Glass Works, Glasgow,  C\ 
MANUFACTURERS OF 3 
ELECTRIC GLOBES, LAMP GLOBES AND GAS SHADES MANUFACTURERS OF 
|BELLS OR GONGS 
a —_t— | | Ofall Sizes and of Best Quality and Finish, 


1, J, SMITH, Agent: London Show Rooms, 28, Holborn Viaduct, E.C. FOR ELECTRICAL PURPOSES. © 


THE SCHOOL OF SUBMARINE TELEGRAPHY — 
ELECTRICAL ENGINEERING 


ESTABLISHED IN 1868. 


12 PRINCES STREET, HANOVER SOUARE, LONDON, w. 


Manager:—-Wm. LANT CARPENTER, BA, B.8c., ¥.0.8. 
fecretary:-LEON DRUGMAN, AS.T.E. 
Senior . Instructor:—CHAS. CAPITO, MIM. E., M.S.T.E. and E. 


HIS Establishment is now the largest and the most full uipped School of its kind. It posseuses, among recent several 
T Dynamo Machines and Electric Motors, a 6-horse "Bc and Steam , aGas Engine, 43 E.P.S. nulator Cells, 
Lathes, &c., as well as several kinds of Arc and Incandescence Lamps and a Photometer Room. Both and Practical 

can therefore be obtained. Since its openmg in 1868 more than 8,000 Pupils have passed the School. At 
the end of the course of instruction, an Examination foe the Cuptivrcars 07 ras Gapoot je conducted an Examiner of 
high standing, unconnected with the "School. New Courses usually commence early in January, May, and September. 


| 
Mer 
M ) fuse w | 
| device perfect joints can securely made, 
| obviating all chance of heating. , 
| PRICES. | 
80 Amperes … .. 3s. Gd. | 160 Amperes... ... Se. Gd. 
| 99 eee eco 10s. Od. 
| € | Complete Apparatus for | LS | 
Two Ends, with Batteries | | = 
| and 100 yds. Covered Wire. 
| | | | 
| 
? 
| | 
| 
| 
| 
| 
| | 
| 
| | 
| 
; 


| Cambrian 


CONTRACTORS 
TO THE 
WAR OFFICE, 


POST OFFICE TELEGRAPHS, 


AND MANY 


G. B. & Y. Jt. 
G.B.&K.&G.&P. Jt. 
Highland 

G. N. of Scotland 
Dundee &Arbroath 
G. W. 
M. S. & L. 

N. 8. Ry. 


(Per Saunders & Co.) 
Hull & Barnsley. 


United 

National 

Lanc. & Cheshire 

S. of England | 

W. Counties & 8. Wales 
Northern District | 

_ Telephone Co. of Ireland. 
ELECTRIC TRAMWAYS : 
Blackpool | 

Portrush. 


All Leading E. L. Companies, 
Colliery Companies, 
Bridgewater Navigation, 
Manchester Ship Canal, 
_Nobel’s Explosive Co., 


Faversham Cotton Powder Co., 


Glasgow Exhibition, 
And OVER SSO OTHERS. 


TELEPHONE COMPANIES : 


* 


. 


ability to supply Goods of the HIGHEST QUALITY 
at BOTTOM PRICES. | 


_ 2 


ELECTRIC LIGHT LEADS | 
(VULCANISED RUBBER, &c. &e.), 
PENDANT CORDS, = 


IN STOCK. 


“i SCREW 


& 


Sc 
NS W> 
> ut Ÿ 

fog &: 

AK : “CQO 

NS 

N D 


N 


CAST! 


LARGEST. WORKS IN THE PROVINCES DEVOTED 
EXCLUSIVELY TO ELECTRICITY. — 


| The above are manufactured absolutely from 
the RAW MATERIAL in our own shops, hence our 


CATALOGUE of 250 pages FREE. | 
Our Travellers will be instructed to wait upon . 
Buyers who will kindly send their name and address. 
‘ LIMITED, HELSBY.” ee 
‘ CONCENTRIC, LONDON.” — | 


LONDON TELEPHONE: No. 1985. 


TELEGRAMS: 


CA 


Lonoon Orrice: 29, QUEEN STREET, EC, 


Where Full Stocks are kept. 


AQMIRALTY, 
| SRE &e., &c., 
to the following | | | 
RAILWAYS: . <3 SAR LIT 
L. C. & 2 | wires WIRES CO 
Ÿ AND /A\ AND & COS | 
E. Q a INN e À 
WA APPARATUS SANS © 
NE G AG 
L. & Y. ley >, AND A | 
N. B. APPAF 7 
G. & 8. W. TI = 
Ra Wy pe 
NSTRUME PENDANT | 
oF Of —— AAS, AND © 
WIRES À INSTRUMENTS 
< at AND AND A, 


~* 
LONDON. 


WHEATLEY PRICE GOULTY, 
ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, 


62, QUEEN VICTORIA STREET, LONDON, EC, 


and Albert, Square, MANCHESTER. 


+ 


HLEOTRIOAL || 


For every description of New and Secondhand 


— APPARATUS, PLANT AND INSTRUMERTS, &e., 
| Ready for immediate delivery, consult 


“G6lectrical Plant,” |” 
Published Monthly, Post Free, 6d. 


Offices: 52, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams: “INDICES,” LONDON. ‘Telephone: 1683. 13 


18, St. JOHN’S SQUARE, CLERKENWELL, 
| 


COMMISSION ROOM | 
SALE. OF DINAMOS & ELECTRICAL GOODS. 


J. WW. EINTG 
Is prepared to receive Dynamos and other 
Electrical Goods for Sale on Commission, and 
can at a few minutes’ notice put any machine 
down and run it to 
its output. 
A LARGE QUANTITY OF GABLES, SEVERAL DYNAMOS, AND VARIOUS 

60008 STOCK. | 


INSTITUTE OF MEDICAL ELECTRICITY, | = 


| LIMITED, 
24a, REGENT. ST., LONDON, S.W. 
(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 
Massage, Electro-Medical Apparatus, 
Instruction in Electro-Therapeutics and Massage. 


—_ 
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HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
| 188, LONDON WALL WOOD STREET, E.0. 


_ EBONITE. .. 


+ 
Relating te Siuehons Vacant, Situations: Wanted, Businesses 
Wanted, Businesses for Bale, Patents for Bale, Specific Articles of 


Three Lines and Under (24 words) ae.” 
For Every Additional Line (8 words) ... ... Os. 6d. 


Three consecutive Insertions for the Price for Two. _ 


®c® This Seale does not apply to Trede Advertisements, terms for which 
be had on application. 


TNER 
—“ Aupua,” 2,665, 


ALECTRICAL ENGINEER secks engagement, 16 
practical know of engines, dynamos, accu 1 yore 
arc, incandescent, se, overhead, and under- 


; 
class testimonials; has Watkins,” 
35, Victoria Road, Plaistow, E : 2669 


Newcastle-on-Tyne. 


Were & Go, 8 cwt. of new cotton- 


talian books, on electrical subjects, of a well-known tele- 


graph enginer are for depen, «lt of which me be seen at the 


IMPORTANT TO ELECTRICIANS, CLOCKMAKERS, GUNMAKERS, àc. 


RITISH ASSOCIATION’S STANDARD SCREW THREAD, 
G.P.0. and others), Original 


hime’ to ted: b 
T-LÉHMANS, , Ham Hampahire St., Torriano Avenue. 2657 
NSTRUCTIONS FOR THE LAYING AND JOINTING 

OF UNDERGROUND 


ELEOTRICAL REVIEW. 


ZINDINGS CASES.—Subecribers and others can have 

La bound in Black 

Cloth "the wala of Cases for are 
also supplied 


per volume. : 
at 2s. 6d. each 23, PATERNOSTER Row, Lonpon. 


2665 


FOR SALE.—The English, French, German and | 


, B.C. 3690 


| 


# | ! 
(8; 
à 
% ~ 
~ Jf 
| 
| 
| 
| | 
eering manufacturing 
required, £1,000. | 
| 
| 
{ | 
statin 
| | — 
(ABLE—A large quantity of good scond-hand cable in good | 
| condition for disposal, cheap, including 7/16’s, 7/18’s and | 
No. 10 B.W.G. Also three shunt wound dynamo mechines by the : 
Brush Company and other makers.—Full | 
J. Gizzerr, 26, Red Lion Square, Holborn, W.C. 276 | 
| | ‘wire, madeby | 
, 20 and 24, 1s. 2d. and 
| a7 | 
| | 
| 
| fusoly Mustested —Translated from the French of Dr. Francois 
The Kinetico Co., 26, N Street, 
London, W.C. as 
a 
2581 4 
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TO ELECTRICAL ENGINEERS AND OTHERS. 


‘VOLT WORES, COVENTRY. 


London Agenmtss 


THE NEW NON-CORROSIVE SOLDERING FLUID. 


THOMAS BARRACLOUGH & OO. Ltd, 


STRANDING AND MAKING OF EVERY SIZE AND DESCRIPTION. 


CAUTION. 


Before Purchasing a Dynamo send for a List of 
Prices and References to 


F. H. ROYCE & Co., Blake St. Hulme, Manchester. 


PARK WORKS, NEWINGTON GREEN ROAD, LONDON 


(Batrance nest to No. 44, Newingten Green Read.) 


|CENTRAL STATION ELECTRIC LIGHTING, 


HE ROU 


MEDALS AWARDED. 


Sooke. 


London: SPOR. Crown Sve, Cloth, Illustrated. Just Published, 
A MEW BOOK oO 


on the weet for the 


By. KILLINGWORTH HEDGES 
Price 80. @d. Post Post free from 


‘THE GLOBE ELECTRICAL COMPANY. 
Street, 


Carteret 


Just Published, Piper Covers, te. 


LAWS 


Sole Maker—J, W. KING, 18, St. John’s Sq., Clrkeawel, Lando, B.C | 


AND THEIR APPLICATION. 
E. C. RIMMINGTON. 
London: H. ALABASTER, GATEHOUSE & Co, 


22, Row. 


In the Press. . Cloth, 4s. 55 Illustrations. 


PRACTICAL 


| JAMES ‘SWINBURNE. | 
London: H. ALABASTER, GATEHOUSE & 0, | 


22. PATHRIV OSTER Row. 


New Yox: D. VAN NOSTRAND, 23, Murray Street. 


LE GENIE CIVIL, 
6, RUE DE LA CHAUSÉE D’ANTIN, PARIS. 


Editor-in-Chief, MAX DB NANSOUTY, Ingenieur des Arts et 
Manufactures, Officier d'Academie, Secretary of the Electrical | 
Committee of the Exhibition of 1889. 


Lz Genis Crviz deals with all subjects connected with Science 
and Industry, Arte, Architecture, Construction, Hygiene, Public 
ty, Chemistry, Railways, Mechanics, 


THE GEST CONTINENTAL ADVERTISING MEDIUM OF ALL 


la Chausée d’Antin, Paris. 10 


SUSPENDING SWITCHES, BED SWITCHES, WALL CONNECTORS, 


CHINA SWITCHES, 


Ceiling Roses, Fuses, &c. 


SHADES IN ALL COLOURS, 
SPECIAL DESIGNS. - 


ALL ELECTRICAL FITTINGS: FOR CONTRACTORS. 


FOWLER, LANCASTER & CO... 
Glectrical Gugiusere à Manufacturers, 

| ALBERT WORKS, BIRMINGHAM. 
Pris Liston application, Samples on approval. 


2008 .: 


| 
| 
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An opportunity is now offered to energetic = |: a 
the sole in the pri centres of the United Kingdom, 
‘or can be built to customers’ own specification for any output, iis 
speed, current, or voltage. . : | 
STAFFORD & BAYES, | _ 
LU 
ae | 
Manufacturers of Electric Bell Pushes, Speakiag Tube Fittings, and Electrical mn 
we 
wae «sont, 
& TANNEES, CURRIERS, FELLMONGERS, 
GLOVE AND GAITER LEATHER 
: FIRE 225 DEESSERS, LEATHER AND 
BUCKETS # à WOOL MERCHANTS. 
A 
ND HOSE. op the Exhibition of 1889 in estenso. 
13 FIRST-CLASS 
= > 
Combs Tannery, Stowmarket. s 
Price Lists and Terms on Application. IN? 
= À LÀ 


‘Efficiency 91 per cent. 


~ 


MINE, WILL, AND TRAMWAY IN COLARADO, OPERATED GY ENERGY FROM WATER POWER TRANSMITTED ELECTRICALLY. 


The energy of hitherto unimproved water powers is now, by the agency of the 
Sprague Motor System, being electrically transmitted from 1 to 20 miles for service in 
Mills, Mines, and other industries. 


| The far transmission of power from cheëp primal sources of ‘énergy, whether 
fo? these be water, wind, steam, or what not, has been proved by the Sprague. Company to 
| be very profitable, more so than most classes of investments. In one case they are 
able to point to a net profit of over 80 per cent. on a plant of several HP. 


of | | It has been demonstrated during the past year, where such powers have been 
| improved for electric transmission, that the depreciation is not over one-fourth, and the 
maintenance not over one-third that of a steam plant of the same capacity and locality. 


| END TO THE SPRAGUE COMPANY FOR ILLUSTRATED CIRCULARS ON ALL APPLICATIONS OF 
| | ROTORS To MINING AND MILLING WORK, AND FOR LONG DISTANCE TRANSMISSION. | 


SPRAGUE ELECTRIC RAILWAY MOTOR 


16 & 18, BROAD STREET, NEW YORK CITY, U. S.A. a7 


… 
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| MANUFACTURERS: OF 


ELECTRIC LIGHTING PLAN T 


OF ALI DESCRIPTIONS. 


Our System has 
been Fitted to the 
most recent 
WAR SHIPS 
of the following 
GOVERNMENTS, 


viz. PATENT TURBO-ELECTRIC GENERATOR—(DYNAMO AND ENGINE COMBINED). 


ENGLAND, | searteen of these GENERATORS were used for LIGHTING the WHOLE of the | SPECIAL PLANT POR 
ITALY. FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded 


mm, |THE ONLY GOLD MEDAL} 
| ELECTRIC LIGHTING MACHINERY. 


| Telegraphic Address Oyelop,” Gateshead. 


“SUNBEAM” 


THE WHOLE OF THE. 
FIVE COURTS 
OF THE RECENT | 


INCANDESCENT EXHIBITION 
LAMPS. ISUNBEAM 
LAMPS, 


“SILVER MEDAL, 


6 | 


a 


NEWCASTLE | 


F 
t 


| 
3 | 
| 

de [Over 60 Steamshipg | 

Passenger | 

| 1 and Trading | 

| lines have been | 

== tt | 

| | SHADLING 
STEAMERS TO PASS 
THROUGH THE | 
SUEZ CANAL AT 
U.S. AMERICA| | MIGHT. | 
| 
HIGHEST AWARD. | 
FROM 200 TO 1500 CFP. 
| 

| 
| 
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EDISON LAMPS. 


0000060000 


TEE NEW 


EDISON C.P. INCANDESCENT LAMP 


Requires less than half an Ampère. Only 8 Watts per Candle. 
GREAT ECONOMY. 
TWELYE 16 CP. (Actual) Lamps per Mechanical Horse-Power. 


These American Lamps may be obtained for England from the EDISON & SWAN UN ITED ELECTRIC 
LIGHT COMPANY, LIMITED, 13, Albert Mansions, Victoria Street, London, S.W.; and through 
Local Companies for the Continent, &e. Orders can be filled from Stock on application to— : 


Se. S. DYER, 


| Agent, American Edison Factories, 7, Rue de l'Empereur, Antwerp. 


STEADINESS. ECONOMY. 
LACOMBE & CO.—_WORKES. — PERRET, NEAR PARIS. 


Sheets, Rods, Tubes, Cella, &c., for Electrical Purposes. 
MANUFACTURED BY 


Edinburgh; London, 67, Moorgate St. ; Manchester, 6, Charlotte St. ; 
Liverpool, Cereal Court; Glasgow, 106, Buchanan St. 3:7, 


international Exhibition, Glasgow, Stand No. 497, Machinery Department. : 


RANKIN KENNEDY, 


WOODSIDE BLECTHRIC WORES, 


141, SOUTH WOODSIDE ROAD, KELVINBRIDGE, GLASGOW. 
Telegraphic Address: GLASGOW. 


All the Poles on same side of the armature are of same sign, therefore 
| there is no magnetic leakage. 
All the Poles, however numerous, are formed by one coil of wire only ; it is, therefore, 


‘FOR ALL PURPOSES. 


THE GULCHER ELEGTRIC LIGHT & POWER COMPANY, LIMITED, 


BATTERSEA FOUNDRY, S.W.. 


IMPORTANT REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM ? TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


ARC LAME 


Complete with Globe and Fittings, or in strong Factory Lanterns, 1,000 C.P., £10; 3,000 C.P., 210 10s.; 8,000 C.P., 218 10s. 
SPEDIAL TO CUSTOMERS REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING METALS, TRANSMISSION OF POWER, &. 
Collieries, Private Houses, or Public Buildings and Towns on application. 


s Representatives and ts :—Mesers. W. Menzizs & Co., 50, Side, Newcastle ; 
Moors FE B. Wz Co., Market St., Manchester ; Messrs. W. Lester & Co., 11, West Regent St., Glasgow ; fr. C. G. ‘Mountam, Eagle 
my Mr. Lewis N. WILLIAMS , Aberdare ; Mr. W. SHANNON , Londonderry ; Mr. WimsHursrt, 20, South St., Huddersfield ; 
& Co., Christchurch, New Zealand; Mr. J. Asuras, 62, Cannon Street, London or direct by application to the 


THE NORTH BRITISH RUBBER CO., LIMITED, - 


ALTERNATING CURRENT DYNAMOS 


} LAMPS, DYNAMOS, MOTORS & STEAM ENGINES 


GULCHER DYNAMOS. 
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WESTERN ELECTRIC CO. 


TELBFPHONIC | 
| ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


79; COLEMAN STREET, LONDON, E c. 
CHICAGO, NEW YORK AND ANTWERP. " 


CROMPTON 
Undertake all kinds of Electric Lighting (isolated 
plants or Central Stations), Ship Lighting, Électrie 
Smelting and Depositing, Electric Traction and 


Transmission of Power; and being large manufac- | | 


| turers of machinery for electrical uses can supply 
every requisite at short notice. Estimates free. 
Reports made. . Particulars of leading installations 
and Lists sent free by post. Work carried out in 

any part of world. | 


MANSION HOUSE BUILDINGS, LONDON, 1. AND ARG WORKS, CHELMSFORD. — 


== me Method of Holding Plates. Grids with Lipped Edges to retain active material. ° 


DRAKE & GORHAM PATENT 


RING CONTACT 


DRAKE & GORHAM’S PATENT BXCESS INDICATORS for DYNAMOS or ACCUMULATORS. 


\ 
SOLE LONDON REPRESENTATIVES FOR ELWELL-PARKER, LIMITED : 


| 

| 
| 


2, 1688.) 


NOTICE. 
WOODHOUSE & RAWSON 


INCANDESCENT ELECTRIC 


mA ME 


| Owing to the judgment by Mr. Justice Kay in the action 
Edison versus Holland and others the above lamps 
can now be supplied free of ae ait 


_ PRICES AND PARTICULARS TO BE OBTAINED FROM : | 


| é WOODHOUSE & RAWSON ELECTRIC SUPPLY 0. | 


GREAT BBITAIN, LIMITED, 


11, QUEEN VICTORIA ST. LONDON, E.C. 
“REID BROTHERS. 


| 12 WHARE ROAD. CITY ROAD. LONDON. 
TELEGRAPH ENGINEERS AND OONTRACTORS ~ 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. — 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


101, Leadenhall Street, LONDON. Works: ERITH, KENT. BRUSSELS: 41, Rue des Champs Elysées. 
Telegrams: “OCALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
|  SPECIALITY—Underground Electric Light Mains. 
MAKERS OF OALLENDER-WEBBER OABLE OASES. — 


AND OABLES 
Hor all descriptions of Work, Underground, Aerial. House and Ship Wires, Braided, 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELEOTRIO LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING CO. 


YORE: 45, Broadway. BOSTON. Works: NEWARK, NJ. PHILADELPHIA. CHICAGO. us 


| 
| 
| 
| 
| 


_ 


A HIGH-CLASS ANTI-CORROS1 VE 


BRICANT. 


“ENGELBERTS LU BRICATOR: 


“FOR CYLINDERS AND YALYES, BEARINGS, SHAFTING AND HIGH-SPEED MACHINERY. 


SPECIALLY SU ITABLE FOR 


ELECTRIC LIGHT | INSTALLATIONS. 


EXTENSIVELY USED BY 


The Principal Companies, Government Buildings, Exhibitions, Railway Companies, &c., ae. 
CORROSION IMPOSSIBLE. CANNOT “GUM” OR “ CLO 
Dar?- Gs. Op. Fun GarLrox. 


PATENTEES & SOLE MANUFACTURERS— 


ENGELBERT & él 70 & 71, Bishopsgate, LONDON 


PIRELLE co., 


INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS. 
Central Offices and Works :—MILAN. Submarine Cable Works :—SPEZIA. 

Telegraphic Address :— Societa Pirelli, Milano” 
SUBMARINE CABLES. MBULATED WIRE OF EVERY DESORIPTION FOR: TELEORAPHS, TELEPHONES, ELEOTRE 


LIGHTING, AND ANY OTHER ELECTRICAL WORK. 
Contractors to the Royal Navy, Government Telegraphs, and the Principal Railways, Electric Light 


and Telephone Companies in + | am 


zs. ORNE co. 


MANUFACTURERS OF EVERY DESCRIFTION OF 


ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &c. | 
| IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, as 
HLEHOTRIO BHLLS AND BATTERIES. 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE oramre, 
Price List of Chemical Apparatus with 650 IUustrations, post free sight stamps. | 
TRADE TEBMS AND SPECIAL ÉTAGES FOR EXPORT SENT ON APPLICATION. # 


J.ORME & Co. (late Jackson&(o.), 65, Barbican, London 


| 
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Ga. STATTER CO 


ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 


London Office: 49, FINSBURY | 
AND HOTORS ail ready for pedis evedial siadhinery in the best manner possibie and 


THE STATTER PATENT CONSTANT CURRENT DYRAUWO has a higher commercial efficiency than any other, either English or American. 


SPHCIAL AUTOMATIC and DENAMOS for LIGHTING 
Everything Electrical. to Contractors.—Messrs. Statter do not tender for wiring 


RONALD A. SCOTT'S HARDENED INDIA-RUBBER VARNISH 
of and used by the Admiralty; Semone Bree @ Co., Led; Brush Blectrie Light Corporation, Lid ; Indie-Rubber & Gutte-Percha Werks Lil; R. B. Crémpten & Con, 46.) 


For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK ern HIGH INSULATION. 


very high temperature to melt it when dry. 


BABCOCK WILCOX CO. 


PATENT 


STEAM BOILER. 


| Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


Explosion, Durability; Entire 


of the world, 
London. 


Thay may be seen, ald, at Dave bad 


on in connection the Grand 


In connection with ELECTRIC 


Over rer 400.000 HP. inase, 


Works :—KILBOWIE, near GLASGOW. 
' Head Office for Europe:—107, HOPE STREET, GLASGOW. . 


London Office:—J14, NEWGATE STREET, E.C. | Paris Office :—20, BOULEVARD VOLTAIRE, hé. 
Manchester Oflce:—8, VICTORIA BUILDINGS. Colonial Office:—8, SPRING ST., SYDNEY, NOW. 


PATENT 


SPECIALLY ADAPTED FOR 


ELECTRIG LIGHT INSTALLATIONS 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


EDINBURGH, 1886; LIVERPOOL, 1 


AIO) 


PRIONS On A LEON. 


Sele Address—R. A. SCOTT, Electrical Engineer, Contractor to Her Majesty’s Government, 881, King St., Hammersmith, W. 
SCOTTS PATENT MAIN SWITCH BOARDS, as supplied to chips “ Devastation,” “Conqueror,” Meresy,” “Severn,” “ Dathouste,” “Laurence,” &e., &e. 
1806 
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OWER 


‘Telegrams: “Storage, London. Telephone No. 338. 


ost perfect ever produced. 
echanically the simplest. 
Gfrlectrically a great advance 


L Type (18 Plate) Ship Lighting Coll 


+ 
Hem Ynblications. 
Ap amptylet.— ond. Bd, 1888. Demy 8vo. The E.P.S. Automatic System for the Public Supply of Electricity from Storage Batteries.” 
Alew _Jllustrated Œatalogue.—SEconp EDITION, 1888. ROYAL OCTAVO. 


EP. 5. ACCUMULATORS, STANDARD TYPES. ACCESSORY BY APPARATUS. 
L Type (Glass Cell). Great Storage Capacity. —_ ‘Regulating Switchboard, @ 60 to 1,000 amperes. 
L Type (Teak Cell), specially made for Ship Work. Automatic Apparatus. 

T Type for rapid discharge Traction Propulsion. : Heavy Current Switches. 
C Type for Train Lighting. _ À 
V Compact Portable Sets for Vehicle Lighting. oe eee 


Electric Lauaches. 
-Electric Tramcars, and every requisite for 


Special Cells made to specification for— Installations on the Storage System. 
Central Station Lighting, 3 
Contracto 
Telegraph and Telephone Purposes, Central Station Lighting, - 
Military Work, Isolated Plant Installations, 


Miners’ Lamps, | Temporary Lighting Jobs, &c., &c. 


à 
| 0 RAG E 
» 
L | 


COM PANY, LIM ITED, 
4, GREAT WINCHESTER STREET, LONDON, E. œ., 


i 
. 
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DAVID MOSELEY 


OFFICES, SHOW ROOMS AND STORES MARSHALL'S BUILDINGS, 79, FARRINGDON ROAD EC. 


_filegrems for Works; 


— 
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| BONE 


Chapel Field Works, ARDWICK, MANCHESTER. 


WAREEOUSES : 
2486 New Brown Street, MANCHESTER. 20, Rue des Marais, 
14, Aldermanbury Avenue, LONDON. 
67, Miller Street, GLASGOW. 


‘PARIS. 
14, Place Sainte Gudule, BRUSSELS. 
29, Kl Reichenstrasse, HAMBURG 


Sheets, Rods, or Tubes. Separators, Influence Machines for High-Tension 
Currents, Cylinders and Plates. 


EBONITE 


Sheet, Washers, Valves, Cord, Tubing. Packing ofall and 


Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and Perambulator 


-Tyres, and all descriptions of India-Rubber Goods. nee 
PRICE LISTS ON 


BRITANNIA IRON WORKS, GAINSBOROUGH. 


COMPOUND STATIONARY ENGINE AND BOILER, 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. ‘} 


il i 


“Marehalle, Gatasdore’ 
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STO 


ADVANTAGES. OF ASBESTOLINE. 4 
ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Coat of Oil. 
ASBESTOLINE is the Cleanest Lubricant. ' 
ASBESTOLINE is favoured by Insurance Companies. hl 
ASBESTOLINE is the most Inodorous Lubricant. | ow 
ASBESTOLINE is the safest Lubricant from Ignition. LAS 
ASBESTOLINE has beaten all other Lubricants in trials. EN 
ASBESTOLINE is applicable in and out-doors in every climate. = “= Eee 
ASBESTOLINE requires no special application. BELL "s ASBESTOS, 


CONSISTENCY OF ASBESTOLINE. 
ASBESTOLINE, À, is. specially adapted to, ordinary Land when the temperature is | 


» in and out-door, in this country. 
ASBESTOLINE, B, » little more sold, i for use on Lo wee on heated by paper 
temperate climates, le 


also on land when it is desirab passing through 
oh Lubricant stiffer than A. of C. | 


AU kegs are labelled as above. 


pt in ‘Kegs, 28, 56, or 112 Ibs. Price 2s. 3d. per Ib. ‘eon? Free. 
SPHCIAL TERMS FOR LARGE QUANTITIES 
IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Iba, 
Consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, 


ANS 


Lubricator fitted to ? Section of Lubricator fitted to | F4 | Lubriestor in cera Pin 


THE ATTENTION oF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY, 


‘SPECIALLY INVITED TO THE FOLLOWING REPORT. 


ay, 1 

I have subjected a sample of Bell’ Asbestoline taken from the urs from it. mi 
stores of Messrs. J. Bell and Son, in Sonthwark Street, to a number 3 Asbestoline is as absolutely safe a lubricant as can be” | 
of testa, in order to ascertain whether its use in Mills or Factories | desired or obtainable. In the case of yao pe myn ong from any.” 
might contribute to the danger from fire cause it does not assist the conflagration, and it is quite incapable 
_ IT found that Abestoline ignites ouly with the gross of leading to spanteqaems combustion, either by itself or in | . 
dificulty when brought into contact with flame; that wood and | contact with inflammable material. L 
other combustible soaked in Asbestoline burns, ifanything, From the physical ed of Asbestoline its use is of necessity 
with greater difficulty than b ig that its flash int is so . perfectly clean and free from waste. | | 
high that it lies beyond he range bed Mere Thermo- (Signed) OTTO HEHNER, Public Analyst. 


BELL’S ASBESTOS LIMITED, 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. 
: Victoria Buildings, Deansgate. LIVERPOOL: Sunt Sted, dans Si 


Fa 


REGISTERED. 
| 
The reputation of Asbestoline as a lubricant of the highest efficiency in every Kind 0: chinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up to 5,000 revolutions 
per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication 
nas not received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and suppor 
| | | — 
| 
| WY r 
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{ | 


COMPOSITION 


For Covering Boilers and Steam Pipes. 


WILL REDUCE LOSS BY RADIATION TO A MINIMUM AND SAVE 40 PER CENT. OF FUEL. 


f ce at 


. 


hore | 
pee 
am 
dons 
It is essential in a covering that it shall not be a 
ation of nature which will enable it to adhere oa tases” To do this it must be sufficien 
expansion and contraction, the heated surfaces to w 
| Fist Bottom tn to the 
never to Save its Cos st in a few mont 
Be, again with a little fresh. In all respects it is so superior as to be than 
à e would t out that this dry ia bag, will cover six times more surface than other materials which are sent 
. | out wet in cask a mgreden ts goemgd prices of other Compositions to be a sham. 
For Export about one- cost of freight is saved as compared with Compositions sent out in a wet state. In competition its 
Ib, never failing efficiency has repeatedly proved it to be the cheapest material in the market for prevention of loss by radiation. 


Price 25s. per Cwt. Second Quality, 15s. per Cwt., is superior to the best sold by other firms. 


ASBESTOS BOILER PRESERVATIVE 


Will remove incrustation from Steam Boilers of all kinds without chipping. 


The action of this /BOILER Beier doigt by absorbing the that is in the water, sde checks pitting | 
and corrosion. It also disintegrates incrustation 80 immediately as to prevent ita adioring to the and the deposit falls to the 
botton in a loose powder, which is easily swept out. By keeping boilers clean a great economy of of 
the plates burning is entirely obviated, thus avoiding the great risks which are inemparahle from scaled putes Jen of a | 
Kg and covering its own cost a hundredfold. ue ale it should be used through Feed Pump or por Ésesor nich it will | 
to effect its purpose makes this the most more than 
the higher price we charge for a fluid ch i the. case of many other makers, is useless. 


Price s. per Gallon. Second Quality, 2s. 6d. per Gallon—guaranteed superior to the best sold by other firms. 


QUANTITY REQUIRED.—Quarter-pint weekly H.P. indicated; where the water is bad rather more, 


118, SOUTHWARK ST, LONDON, E. 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. 
CARDIFF: 46, James St, Bute Docks. BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basin. GLASGOW: Robertson 
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Screr anuf acturers & wets & Metal 


HAVE _ REMOVED FROM 


BOWLING GREEN LANE, FARRINGDON ROAD, LONDON, E.C. 
TO 


24, CHARLES STREET, HATTON GARDEN 
LONDON, H.C. q 


SOLE AGENTS FOR J. ©. MOUCHEL’S HIGH OOMDUCTIVITY COPPER wa 


Straight Drawn, Brass, Iron, and Steel, Round, Hexagon and Flat ; all Sines kept in Stock. 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 
66 67 
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RICHARD JOHNSON & NEPHEW, 
MANCHESTER. 


TELEGRAPH AND TELEPHONE LINE WIRE. 


Lowpox Orricz: 


NEW AND CHEAP ! PATENT LAW. 
PATENT OFFICE. 
iH. GARDNER, 


166, FLEET STREET. 


LL ELECTRICAL ENGINEERS AND OTHERS. 


Coventry Dynamos and Motors, which have substantial advan- 
tages over all others. They are made in ten standard sizes, 
speed, current, or voltage. 


|STAFFORD & -BAVES, 
VOLT WORES, COVENTRY. 


London "Agents: 


Messrs, THOMPSON & REW 7, Westminster Chambers, Victoria Street. 


Wn. M. FOXCROFT 
. (Successor to the late W. Foncroft, also F. Lucas), | 
Telegraph and Telephone Case Manufacturer, 
36, PEROIVAL STREET AND 9, SMITH STREET, | 


CLERKENWELL, LOSRON, E.C. 
STREET). 


Lock and Block, Single Needle, Bell, Sounder, Perforator, 
Photometer, Telephone Cases, Battery Boxes, &e., &c. 


Rights Guaranteed. 


Prices rom £1 10s.to.26 40s, 


PER INSTRUMENT. 


PRIZE MEDALS, LONDON, 181: PARIS, 1001. 


CALEDONIA WORKS, HALIF 
i Contractors to Her ajesty’ = Government & & Railway Companies 


q BEST REFINED THLHPHONE WIRE. 
3 PATENT GALVANISED TELE GRAPH WIRE. 


100-Ib. COILS. HIGH CONDUCTIVITY 
SPECIALITY :—TELEGRAPH WIRE, TO ALL. SPECIFICATIONS. 


COPPER WIRE, hard drav conductivity—long lengths. PPER WIRE and TAPE for 
&c. "co WIRE, cil sists STRAND WIRE all kinds. 
ALVANISED HARD STEEL STRAND for Mechanical Telephones. me 


REVIEW, 


Multiplex Telegraph System | Grosvenor Gallery Central Station ..  .. 818 


à | Spark Coils (illustrated) . eee eee 522 

À tions ul 510 

Oa the Speed of Difusion of Bleotro-Dynamic A (jan) | 522 
4 hen Station Electric Lighting .… .. 51g | Note on the Action of Electric Sparks …  .. 523 
5 Field Discussion on Mr. Sprague’s Paper on Electric Tramways... 523 
513 | Abstracts of Published Specifications ... . 52 
Galvanometer Discharge Deflections (illustrated) |. 

Approximate Saturation (illustrated) 516 Batteries . 
The Electrical and Allied Trades Section of the London Testing Fake Zero Method 

a Chamber of B16 | An Electricity Meter Zero” (ustrated) 
q American Notes... 517 : Galvanometer Discharge Deflections (ilustrated) . 682 


8. GREAT WINOHESTER STREET ECO. 7 


» 


| 
| 
| 
| 
A 
4 ON DON. 
SUCCESSOR TO 
1 Pamphlet of Costs Gratis. e agency principal centres United Kingdom, | 
1. PAPAS l'hirty-five Years’ special practice with Europe, America, and the British Colonies, for su tho | 
| | Inventions. 
a 
ss £4 4s. Full Patent (4 years 
: Lines erected under Licence from | 
| Bee. TELEPHONES | 
4 Conc ARE THE BEST AND CHEAPEST. |- 
UBERAL TERMS TO THE TRADE. 
| 
| | 


{ 


LIMITED, 
NORTHERN TELEGRAPH WORKS, HALIFAX, ENGLAND, 


CONTRACTORS TO THE BRITISH, INDIAN & COLONIAL | 


FLETCHER’S PATENT WATCHMAN’ S TELL-TALE—Largely 
by the L. & N. W. Railway Company, the Government of Victoria, &e, 


required for the whole circuit, the current only used once during the. round, 
and the first cost is low. Prices and estimates on — 


RESISTANCE COILS, GALVANOMETERS, SINGLE NEEDLE INSTRUMENTS, REPEATERS, 
LECLANCHE BATTERIES. ILLUSTRATED LIST, FOUR STAMPS. 


cannons. 
THE BARNSLEY CARBON CO, 


Manufacturers of 


PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES } 
w ORKS:- BARNSLEY. 


Accnor à Stones —THE GLOBE ELEGTRIOAL & ENGINEERING 00. 


| 


| 
A 


69, THEOBALD’S ROAD, W.C. 
GAS POWER WORKS : 
84, EAGLE STREET, RED 
LION SQUARE, W.C. 


THE “EXCELSIOR” DYNAMO 
(PATENT). 
Simplicity, eficiency and durability at considerably 
SOLE MAKERS- 
STANLEY & DAVIES, | 


Glectrical Cxginesrs, 
ESTABLISHED 1880. HYDE WHAR MANCHESTER, 


Axle Caps, Nuts and Collets, Mill and Wagon Brasses. Seer. 
MACHINE CASTINGS. _ 2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


MANUPLOTURERS OF OWNERS of the BERESTEIN SYSTEM of ELECTRIC LIGHTING. | 
Brass, Gun Metal and Phosphor Bronze in Ingots, CH Tho lamps of this Company are of low resistance, and 


BABBITT'S METAL. from of other ne | 
DEALERS IN ALL KINDS OF OLD METALS. — cag ame 


JOHN & JOSEPH HUGHES, | 


J. STIFF & SONS, | 


STREET, BIRMINGHAM. 
LAMBETE, LONDON, 


ELECTRIC WIRES. ITE, LC ; 
Wi nt | VITRIFIED SWITCH BLOOES, | 


| PLAIN AND COLOURED ROSES AND PUSHERS, 
| CE + GLASS LECLANCHE JARS 
POROUS AND STONEWARE CELLS, 


Insulated Wire and Cables 


UNITED Co. 
14s, Clerkenwell Green, London, me | 


Cannot be tampered with, not likely to get out of order, only one wire | 


Insulators, Chemical Apparatus and Crucibles. sib 


| | 
| 

iv THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. [im 1 

| 
“| | 
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PATENTED. 


fixing the brass barrel to the Vitrite has also been strengthened. Still further 


Send for Samples and Quotations. 
OR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES, 
Manafactured only by 


THE VITRITE WORKS, 


(LOW TEAMS), GATESHEAD. — 


HIGHEST AWARD + 
| for | (MMISCHN, LONDON. 
 atthe . . Telephone No, 7585. 

International 
Full Particulars 

Inventions and 
London, 1885. on application. | 


ELECTRIC MOTORS 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N.W. 


Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any tension, suitable for 


| PUMPING, Ge, MINES, 
HAULING | COLLIERIES 
 andWINDING and IRONWORES. 


| _ Special attention in fitting up Factories with Electric Power, and quotations given bes Electrical 


Transmission of Power for all Industrial purposes. 
MACHINES MADH FOR SPHOIALLY SPHED. 


W. T. HENLEYS TELEGRAPH WORKS 


COMPANY, LIMITED. 

Offices:—27, Martin’s Lane, Cannon Street, London E.C. 
TELEPHONE No. 1,734. WoRKS:—NORTH WOOLWICH. 

SUBMARINE CABLES, | 


DYNAMO WIRE, 
Silk Covered Wire, | 


FLEXIBLE corps, 
AND 


| 
“à 
dé HS the strain on the Vitrite portion; the brass socket, which is screwed on the electrolier, di | 
| baring ll he ight of lamp nd hich aay fll o 
bid 
1 
| 
| 
| | 
| | 
| 
| 
| | 
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| 
| ELEOTRIO LIGHT. TELEPHONE. | 
Kr» 
| | Patent braiding 
| 65? 
| ELECTRIO LIGHT CABLES. | » | 


oo 


— 
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“ Walsall Switch” (16s.) attached. 
to Holder. 


“No brittle parte. Is wired from the Front. 


GUARANTEED CORRECT. 


SOA F 40 OF 


SPECIAL VOLTMETER. 


Specially suited’ for the Condition of Accumulators. 


AMME TEE 


(COMPANION TO THE ABOVE), 
4 AMPS. IN TENTHS, ns. 


ELECTRICAL co... 


No. 1. 


| 
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LAURENCE, PARIS SCOTT, 


7 


OSEPH BOURNE & SON, 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 
and strength 


Works: DENBY POTTERY, NEAR DERB : | 
London Office: 6, ST. PANCRAS STATION x NW. 


: 


CUT-OUTS AND MICA 


The only system of Fuses which has withstood the test of time. , 4. Q 


QUOTATIONS FROM THE SOLE MAKERS:— 
avr. The GLOBE ELECTRICAL AND ENGINEERING Co. 7, Carteret St. , Westminster, 8. W. 


Distance from centre to centre 


- 


BOOTE, & CO., 
and Glectrical Guginesrs, 

The above firm ts prepared undertake ether Commissions for the 


for ELECTRIC TRAMWAYS in Australia. Letters intended for him should be 
| 


“ EOLIPSE” ELECTRICAL 


CASE WORKS, 


5, PHŒNIX._ PLACE, 
COLDBATH FIELDS, LONDON, W.C., 


MANUFACTURERS OF 


Every description of Cases 


BY MACHINERY 


TELEGRAPH, TELEPHONE, AUTOMATIC 


| And Electrical Instrument Makers. 


| BELT PULLEYS, 
| Belt Flywheels, Step-Cone Pulleys. 
| Rope Flywheels, Haulage Rope Pulleys. | 
| GEAR WHEELS, || 
_ Gear Flywheels, Mortice Wheels. | 
Loose Collars, Fast Collars, Couplings. {fj 
PEDESTALS, | | 
_ Horizontal, Angle, Vertical, Hanging. 
INGS, | 
_ Wall-Bozes, Hangers, Brackets. Stools. | | 


" 7 CASE MAKERS TO THE 


CONSOLIDATED TELEPHONE 
| : : CONSTRUCTION & MAINTENANCE CO., LD., 

= ture of Telephones and Transmitters in the 

. United Kingdom: under the Patents held by > 
the United Telephone Co. : 


| Our new List of CASTINGS of above, Ÿ cmt, | | 


ELECTRICAL ENGINEERS || 


Manufscturers ot Patented 


Estimates given for Lighting Towns, 


Factories. and Private 
| | GOTHIC WORKS, KING 8T., 


| 
| 
| 
| 
| 
| 
© No.l- - ly inch. | 
( ‘ NO. SA e À | 
| 
| 
| 
| OUR CATALOGUE | | 
of Accessories 
for the Transmission of Power, is 
> THE ONLY | 
Complete and Perfect | | 
' ONE IN THE WORLD. = | 
‘ | 
| | 
| 
| | 
| | 
| 
| 
HIGHEST CLASS. | | | 
REDUCED PRICES; FREE DELIVERY | 
throughout the Kingdom 
HARPERS BERDEEN | | 
| | 
| | 
| | 
_ 
| 
im 
Pa, 
| | | TRI | 
wk YNAMO- LECTRIC ACHINES 
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BEST WIRE 


PHOSPHOR BRONZE, 
CASTINGS, 


INFRINGEMENTS OF OUR PATENT 


GAS ENGINE 


inp 
> 

ose, 
consequently 


Glasgow Office: 


LONDON OFFICE 4 
| 
Manchester : 4, Market. | 
5, Todd Street. | - | 
‘Muddersfield: — 62, South 


Riley’s Street. 


ANDREW TA ‘Laren, R REDDISH, STOGKPORT. 


DYNAMO COMBINED 


| 
| 
<> <b | 
Patet _à Patent Silico 
Phosphor Bronze Bronze and Silicium Copper 
Springs, Ropes, Wire of Great Tensile Strength 
Rods, Sheets, te, Bearings, Bushes, 69 and High Conductvityfor Telephone | À 
and other wearing parts Telegraph Lines and other 
© 
of Machinery SOLE PROPRIETORS, 80 ectrical purposes. 
- Of the British and Volonial Patents, 
SS THE PHOSPHOR BRONZE C0, V> | 
à 


7 


ELECT 


As supplied to the 


PRINCIPAL CONTRACTORS, SHIP-BUILDERS, 


AND STEAMSHIP COMPANIES, 


24, Brasenose 


ix 


LIGHT 


Illustrated Price Lists on application. 


DORMAN & SMITH, : 


description, 


AND ALL SORTS OF SHIPS’ FITTINGS. 


FITTINGS. 


FOR HOUSES, FACTORIES, OFFICES, THEATRES, c., 
 delivered from stock, or made to specification or design, 
AT VERY SHORT NOTICE. 


HAIN SWITCHBOARDS of every 


INDEX TO ADVERTISEMENTS. 


aig + wag Ape ye she whose announcements are ordered for a series, are entered under any one Heading in this 
Index free of charge ; ou gg 
Accamulators. paces | Elec. Eng. & Contractors.—Cont. | PAGE 
Drake & Gorham ... Electric Company Sup. 12 | Medical ty. 
Electrical Power Co. 14 Woodhouse & Bawson .. «. 11 Institute of Electricity Sup. 7 
Elwell- » Li eo 15 Electric Light. Mica.— Wiggins 
J. Stiff & Sons (Boxes only) Anglo-American Brush » 10 
Are & Phillips 1 Raison & Swan United L. Co... 10 M. 
Statter & Co. ee se 13 J. Bémundson & Co. (Swan) ... 13 Elec. Ry. & Motor Co. Sup. 9 
Electrical Power Storage Co. 14 | Patent Agents. 
Bell’s Asbestos Co 16, 17 Gülcher Elec. Light& PowerCo. Sup. 11 Fell & Wilding .. «. Sup. 2 
Auctionee and Valuers ( India-Rubber,G. P.&Tel. Wks.Co. Sup. Gardner... 
Wheatley Goulty Sup. 7 
sis : 
2 
7 eco 10 
Babcock & Wilcox Co. ° eo 13 . ne Telegraphy eee Sup. 6 
+ | Soldering Fluid. 
8 kr us J. W. King ... Sup. 7 
7 19 
T. 8. & W. Taylor... 
Fire Insurance. … Sup. 6 
Pheonix Fire Office eco mese 
Glass Manufacturers. 
7 A. & BR. Cochran eee eee New Co. yy) 3 
Elwell-Parker, lo-American Corp. ... 10 
J. H. Holmes Co oe Sup Dyer (Edison) Sup. 11 F. Nello 
Mims... - 5 Edison & Swan United E. L. Co. 10 | Turners. (Wood). | 
Li Paris & Scott, Ltd. ch 7 Rankin Kenned eee Martin & Co. eco eco eve 
F. H. Royce & Co... Sup. 8 Sunbeam Lamp Co. ... Sup. 10 | Warnigh,—B. A. Soot 
Stafford 8 & weon ee Il Y 
Satter Go.” 20 | Harbury India Rabber On Sup. 
H India Bubber Co Sup. 7 | Pirelli & 12 | Wire (covered). 
Bourne & Son 7 W. T. Glover & Co. 3 
Appleton, & Williamson Sup. 9 Price, Sons & Co. Weeks + 
Blakey. Emmoté & Co,Ltd. 4 Midland Electric Wire | 
Bitumen Tel. &c.Co. Telegraph Mfg. 6 
Crompton & Co. ... … Sup. 12 | ert & Co, T h Mf, Co. Sup. 6 
Dorman & Smith 9 United Electric Wire Co.... 4 
Drake & Gorham .… Man Electricians. Woodhouse & Bawson 11 
Eidsforth & Mudford … .. ‘7 | Electric Apparatus Co. … Sup. 2 Wire ( 
Indis-rubber & Telegraph Works Co.20 Fowler Lancaster & Co. … Sup. 8 | ™™ & 
Johnson & eco ry) 1 _ General Electric Co. ° Sup. 3 Felten & eae = 18 
Wharton & Down... eee J.T. Gent & Co. ... coo Sup. 6 B. Johnson & Nephew pes 8 
Man & Madgen eee Sup. 11 | A. B. Gill & Co. eee . Sup. 6 Ramsden, Camm & Co. ed Eu 2 
Paterson & Cooper 19 P.Jolin&Co. ww. | Smith & Co. 
Bros. oo King, Mendham & Co. eee Sup. 6 
midt-Douglas Electric Co... J. Orme & Co. …  … «. 12 | Wire Covering Machinery. 
Sharp & Kent  .…. .…. Sup. 12 Scientific A Mig. Co. Sup. 2 T. Barraclough & Co. .. Sup. 8 
Spagnoletti & Crookes Sup. 5 | h Mig. Co. ... Sup. 6 |. Wood ; 
Step ens, Smith & Co. eee 4 8. eco : eco 13 
Telegraph Mfg. Co. Sup. 6 Walsall Company … 61 BR. Garrard& Co. … .. Sup. 1 


releting to Situations, Articles for Sale and Wanted, appear on Sup. 7 (middle of paper.) 
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FARADAY 


ELECTRIC LIGHT FITTINGS, 
ARTISTIC,” 
“ELECTRICAL,” 
4 INEXPENSIVE.” 


Works & showrooms:—3, Berners st, London, W 


LIMIT 
EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. "2 


Manufacturers of Incandescent Electric Lamps, from 1 C.P. to 1,000 CP. Swan's Miners’ Lamp, | 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Electric Light Installations ; amongst their latest are the Athenæum and National Liberal | 
© Clubs, National Provincial Bank, H.R.H. Duc d’Aumale’s house, and Steam Vessels. | 


FACTORY: PONDERS BND, MIDDLESEX. 


For Prices, Estimates and Particulars apply to 


THE SECRETARY, 13, Albert Mansions, Victoria Street, S.W. 
DAVEE PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOWLERS REQUIRED FOR ELEOTRIO LIGHT INSTALLATIONS. 


2 
es 
Basse Es = 5 : 
Telegraph Addres:—  norisotal High Pressure Coupled Compound 
“PAXMAN, COLCHESTER.” te? ~ | Engine. 12 to 100 H.P. nom. 
D. P. & Engines are _ & Co. were selected to 
most durab mods driving 
the Electrical Machinery at the Italian 
sis §S555555 now open, and 
DAVEY, PAXMAN & CO. Engineers, COLCHESTER. © st work every evening in the Electric | 
London Orvice: 139, QUEEN VICTORIA STREET, E.C. 256 Light Shed. 
Board of Trade have again and urged ‘great improvement, together with Suppleme actual connection between the Tel 


SAXBY & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, nw. 
Manufacturers of Ratlway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and, Mechanical, 9. 


VICTORIA INCANDESCENT LAMPS. 


THE ANGLO-AMERICAN BRUSH ELECTRIC | 
LIGHT CORPORATION have to announce that in con- | 


sequence of the numerous orders they have on hand for their | | 


Improved Victoria Lamps all further orders will be ewecuted 
im the rotation in which they are received. 


The new factory which the Corporation « are-erecting for the | 
manufacture of these lamps is being rapidly proceeded with, 
and will, when completed, enable the Corporation to execute, ; 
all orders with the utmost promptitude. 


By Order,  GARCKE, 


9 { 
‘ 
‘ 
° 
e 
d / 
$ 
| 
AX 
à 
| 

L 


SI 


DYNAMO MACHINES, ARC LAMPS, 


INCANDESCENT INSTALLATION POR SHIPS, HOUSES, OR PACTORI 


à 


Sav & 
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MAHOGANY, HARDWOODS AND TIMBER. 
ROBERT GARRARD & nono, 


CONTRACTORS TO RAILWAY AND ROLLING STOCK COMPANIES. 
THOROUGHLY SEASONED Mahogany, Teak, Walnut, Oak, &., &c. Dry Pine, Pitch Pine, and Deals, 


CABLE CASINGS AND COVERS 1N ALL WOODS AND DESIGNS. 
Seasoned Woods cut to sizes for Telephone Boxes, Electric Apparatus, &c. 
Es OGS .— Mahogany, Teak, Walnut and other Log Timber, in Tiers or Single Logs. ur 
Telegraphic Address: “ Acajou, London.” 


ACME ELECTRIC works 


I 


(ARTHUR Cc. COCKBURN, Mansgoer) 


FERDINAND STREET, CHALK FARM ROAD, LONDON, N.W. 


Telegrams: “SOUNDER, LONDON.” 


ELECTRIC LIGHT & TELEGRAPH EN GINEERS, 


‘Manufacturers of Electric Light = Electric, Telephone, Bell 
es MANERS OP THE NEW FORM OF PROFESAORS AYETON à PERRY'S YOLTMETEES 


TEE 


COMPANY, LIMITED. 


Offices: 109, CANNON STREET, LONDON, E.C. 


MANUFACTURERS UF 


Electric — Leads, Lamp Fittings, Switches, and Testing Apparatus. 
| VOLT AN D AMPERE METERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF 


| ELECTRIC LIGHT APPARATUS 


OF EVERY 


DESCRIPTION. 


ESTIMATES ON APPLICATION. 


Works: SILVERTOWN, LONDON, Æ- 


TE 


ANCHOR WORES, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Manufacturers of 


COVERED WIRES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


AND THLAPHONH WORK. &O.m 


| 7 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
é 
| 


THE ELECTRIC APPARATUS COMPANY, Ltd. 


a SW, Works: Arnold Read,Bow,E. Stores: Little Paris Street, Lambeth, 


PORCELAIN 


— POLE CUT-OUTS, DOUBLE POLE CUT-OUTS. CEILING ROSETTES, LAMPHOLDERS, © 
SWITCHES;- AND WALL PLUGS. 
Samples and Prices on application. 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


(J. €. FELL, Fel. Inst. P.i., MLLLMLE., de, Lecturer on Electrical Engineering at the City of London College, &e., 8. P. WILDING, M.S.Chem.L., | 
Best technical, 


"and scientific sdvice in all matters connected with ts. Reliable ts in all countries. 
, patent cases conducted, opinions technical evidence, Trade marks and designs 
1 QUHEN VICTORIA STREET LONDON, E. C. 


 RAMSDEN, CAMM & CO. 


BRIGHOUSE. YORESEHIRE], 
and Steel Wire Drawers and Galvanters. 


, 


MANUFACTURERS OF 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Race Contractors to H.M. the Indian and Colonial Governments and leading Railway Companies, 
B. LONDON OFFICE: 72. KING WILLIAM STREET. E.C. 


SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, LIMITED. 


_ (Manwaczer—EDWARD J. DALE), . 
9, EIRBY STREET, HATTON GARDEN, E.C. 


ELECTRICAL AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKMEN, 
Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. | 


ON 


DAVID MOSELEY SONS, 


Chapel Field Works, ARDWICK, MANCHESTER. 


WAREEHOUSES : 
92,4& 6, New Roue Street, MANCHESTER. 20, Rue des Marais, . PARIS. 
14, Aldermanbury Avenue, LONDON. 14, Place Sainte Gudule, BRUSSELS. 


67, Miller Street, GLASGOW. a9, Kl Reichenstrasse, HAMBURG 


VULCANITE & EBONITE 


_ Sheets, Rods, or Tubes. Separators, Influence Machines for High-Tension ee 
Currents, Cylinders and Plates. 


VULCANITE EBONITE 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &c. 


Sheet, Washers, Valves, Cord, Tubing. Ball Valves, Buffers, Door Mats. Packing of all descriptions. - MEOHANIOAL 
| Delivery and Suction Hone. : Purposes. 


SOLE MANUFACTURERS OF THE “SIMPLEX” COTTON BELTING AND THE “ANCHOR” FIRE BRIGADE HOSE. 


Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and Perambulstor 
Tyres, and all descriptions of India-Rubber Goods: , 


PRION LISTS ON APPLICATION. 


‘ 


ar, 
o § 
po 
For 
CHEMICAL 
Purposes. | 
| | 
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THE GENERAL ELECTRIC co. 


Gr. AINGEE @ 
| MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 
_5, Great St. Thomas Apostle, LONDON, E.C. 


ELECTRICITY.” Telephone No. 1887. 


Works: LONDON, MANCHESTER, 


| SWITCHBOARDS, CUT-OUTS, CABLES, 


SWITCHES, AMMETERS, WIRES, 
LAMPHOLDERS, _ YOLTMETERS, CASING, 


LAMPS, EBONITE, ? ELECTRICAL SUNDRIES. 


DR. ARON’S ELECTRICITY METERS, 
ELECTRICAL GLASSWARE, BRACKETS, &o. 


# APOSTLE ELECTRIC LIGHT CARBONS. 


EDISON FITTINGS| 


ACORN SOCKET. KEY SOCKET. 
Bae od. 


LL The General Electric Co. (G. — & Co.) 
have made arrangements with the European Agent of 
| Moses. Bergmann & Co., of New York, for the supply 
of all Electrical Fittings. 


4 
at 


| 

| 
| 
| 
| 
| 
| 
| 
| 
| 
— 

| 

@ 


APPLETON, BURBEY & WILLIAMSON, Brectrical Ragineers an | 


LAMPHOLDERS, 
FUSES, 


CHINA 


FULL PARTICULARS AND PRICE LISTS ON APPLICATION. 
—— BUILDINGS, 91, QUEEN VICTORIA STREET, EC, gr : “ Installation,” London, sé 


J OHN FOWLER & CO. (LEEDS), LIMITED, 


BERS, LEEDS, ENGLAND. 


TATHAM’S PATENT 


aa LIGHT, TELEGRAPH, TELEPHONE. 


WASNLATION 
LOW CAPACITY, | 
NO CROSS-TALK. 


SAMPLES 
PRICES. de AFFECTED BY EAT: 


Specially suitable for every description of _ 


WORK. 


STEPHENS SMITH CO. 


; Millwall, LONDON, E. 


ELECTRIC LAUNCH BUILDERS, 


ELECTRIC TRAMCAR | 
3 | Engineers ESTIMATES GIVEN 
MOTOR MANUFACTURERS, ad off} 
DYNAMO REPAIRS | ELECTRICITY 


A 
SPECIALITY. 


2 
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| 


ELECTRICAL ENGINEERING 


Adelaide Wrorks, Uxbridge Road, — WY. 


MANUFACTURERS OF ALL CLASSES OF 


ELECTRIC LIGHT AND TELEGRAPH APPARATUS AND FITTINGS, 


Contractors to H.M. Government, and many British and Foreign Railway Companies. 
SWITCHES, FUSES, LAMPHOLDERS, &c, IN CHINA AND SLATE. 


GUOPATSONS GIVEN TOR ANT DESCRIPTION OP SLACERSO 


> | WIMSHURST INFLUENCE ÉLECTRICAL MACHINES 


How and Improved Pattern, with end Gites Con, Gomme pistes. 


Electric Bells and Indicators, Automatic Gas Ligh 
Resistance 


and other 
Coils, Metre and Wheatstone Telephones and Morse ° 

pattern. Lightning Conductors supplied and erected, and thorough 
NEW PRICE LIST, POST FREE, 44. Telegraphe Address: “KINGHAM BRISTOL” 1738 


ARTHUR B. GILL & Co. | : GENT & CO. 


Manufacturing Glectrical Engineers, 
STREET, LODON, SE FARADAY WORKS, LEICESTER, 


ELECTRIC LIGHT ENGINEERS, 


Manufacturers, Wholesale and for Export, 


EVERY DESCRIPTION OF ELECTRICAL APPARATUS 
WHOLESALE AGENTS FOR 


| 
‘Nil 
|| 
{ * 
9 
+ 
4 
L 
ore 


INSTANTANEOUS BREAK 


SWITCHES, 
On Polished Slate Base. 
IMPROVED TYPE WHIGH ARE PRACTICALLY EVERLASTING. 


CASINGS. 


STANDARD SIZES 

KEPT IN STOCK, 

SUPPLIED WHOLESALE. 
_ Prices on application. 196 


ALSO MAKERS OF 
MEDICAL BATTHRIEHS 
With special form of Dry Cell. 


WATCHMAN’S CLOCKS. 


TELEPHONES. 


Two S0noh Victor Turbines fixed 
on « Horizontal Shaft, and giving out 
Hd.inft. HP. A. ~ over 500 are at work driving 
wheel ma - THE LARGEST DYNAMO IN THE 
WORLD for Messrs. the Cowles Eleo- 
S0in, .. 11°65 .. 6954 .. 8676 


ume. 
WITH PROPORTIONATELY HIGH Spree à AT PART-GATE. N.Y., and Two 12-inch giving out: 


Such results, together with its nicely-workin ed Sa durable 166 H.P., and driving a No.6 BRUSH™ 
construction, should commend it atte attention “a of ALL 
purchasers. These Wheels of very superior ia of the beat DYNAMO, for the Aspen Electric 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. 


THE SCHOOL OF SUBMARINE TELEGRAPHY 


Company, Aspen, Col. 


ESTABLISHED IN 1868. 


PRINCES STREET, HANOVER SOUARE, LONDON 
Manager:—-Wm. LANT CARPENTER, BA, B.8Sc., F.O.8. 
Secretary:-LEON DRUGMAN, A.S.T.E. 
Senior Instructor CAPITO, M.LM.E. M.S.T.E. and E. 
TS Establishment is now the largest and most fully equipped Schoo! of its kind. It possesses, 


t additions, several 
Lathes, Machines and Electric a 6-horse a Gas ms Accumulator Cells, 
well Ano wad and a otometer Room. Theoretical and Practical 


the end of the course of instruction, an Examination for the CzRTrFicaTE or TH» ScHOOL is an an Examiner of 
high standing, unconnected with the School. New Courses usually commence early in January, May, and September. | 


trio Smelting Company, Lockport, | 


| 
Safety Fuse for Main Circuits. 
( This Fuse has been designed to meet the demand for a large 
| S obviating all chance of eating | 
| PRICES. 
| Amperes …  .… 88. Amperes … éd. 
| | 
Ba pect 
‘| 
= : s 
| 
& 
| | 
| | GENT & CO’S PATENT INSULATED CELL. || 
| 
city of other Water Wheels of same 
diameter, and has produced the best 
results on record, as shown in the 
following tests-at Holyoke Testing | | 


“FOREIGN GOVERNMENTS, 


CONTRACTORS 


. . 


WAR OFFICE, 
POST OFFICE TELEGRAPHS, 


Also to the following 
RAILWAYS: 
L. & N. W. 


8. of England 

W. Counties & 8. Wales 
Northern District 
Telephone Co. of Ireland. ~ 


ELECTRIC TRAMWAYS : 
Blackpool 
Portrush. 


Colliery Companies, 
Bridgewater Navigation, 
Manchester Ship Canal, 
Nobel’s Explosive Co., 


| All Leading E. L. Companies, | 


Faversham Cotton Powder Co... . 


Glasgow Exhibition, 


_ And OVER 550 OTHERS. 


À 
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ELECTRIC LIGHT LEADS 


(VULCANISED RUBBER, &c.), 


 PENDANT CORDS, 


&e, 
IN STOCK. 


LARGEST WORKS IN THE PROVINCES DEVOTED | 


EXCLUSIVELY TO‘ ELECTRICITY. 


The above are manufactured absolutely from 


the RAW MATERIAL in our own shops, hence our 
ability to supply Goods of the HIGHEST QUALITY 


at BOTTOM PRICES. 
CATALOGUE of 250 pages FREE. 


Our Travellers will be instructed to wait upon 


Buyers who will kindly send their name and address. . ! 


‘ LIMITED, HELSBY.” 
‘ CONCENTRIC, LONDON.” 


LONDON TELEPHONE: No. 1935. 


\ 


TELEGRAMS: 


Where Full Stocks are kept. 


A 


Lonnon Orrice: 29, QUEEN STREET, EC, | 


ne 
2500 À 
* 


| 
ACTUR dil. 
Ay Res TIR \ AND af AN AND Com tg 
.N. < Pa WIRES ES, 
N. E. au : 
L. & Y — — Bc — | 
CABLES, |” vil SCREWS’ || 
Furness ol apparatus COMPOUND A Ano is 
Caledonian | SS K TELECRAPH \ = | 
G. B. & Y. Jt | | 
undee & Arbroath AWN CAS. 
GW. WIRES PÉTER SAS 
| MS. &L. ON — — D 
N. 8. Ry. S G L 
ê TS TD 
Hull & Barnsley. ) N “+ 
TELEPHOME COMPANIES: 
United | 
National | | 
Lanc. & Cheshire 
| 
| | 
| 
| 


‘TELEGRAMS: LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 
BLECTRICAL AUCTIONEERS, VALUERS 


62, QUEEN ‘VICTORIA ‘STREET, ET, LONDOS, EC, 
And Albert Square, MANCHESTER. 1819 


“ELECTRICAL PLANT” 
aa. description of New and Secondhand 
ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, &c., 

Roudy for immediate delivery, consult | 


. “Glectrical plant,” 


Published Monthly, Post Free, 6d. 


Ofices: 52, QUEEN VICTORIA STREET, LONDON, E.C, 


Telegrams: “LNDICES,” LONDON. Telephone: 1633. 


48 St. JOHN’S SQUARE, CLERKENWELL, 
B.C. 


COMMISSION ROOM 
‘MLE OF DYHAMOS & ELECTRICAL 6000S. 


JS. ZT. 

Is prepared to receive Dynamos and other 
Electrical Goods for Sale on Commission, and | 
Can at a few minutes’ notice put any machine 
down and run it to show intending purchaser | 
its output. | 

A LARGE QUANTITY OF CABLES, SEVERAL DYNAMOS, AND VARIOUS | 

ELECTRICAL GOODS IN 


INSTITUTE OF MEDICAL ELECTRICITY, 


LIMITED, 
REGENT ST, LONDON, SW. 
(Entrance in Jermyn Street.) 
UNDER MEDICAL. SUPERVISION. 


POR TERMS, &e., APPLY T0 THE MANAGING DIRECTOR. 


“VULCAN ITE. 


HARBURG IND1A-RUBBER CORB COM 
London Warehouse: Fr. WINTER, 
188, LONDON WALL WOOD STREET, E.O. 


Relating te Situahons Vacant, Situations Wanted, Businesns 


Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 


any bind Wanted, or for Sale or Bachange. 
. Three Lines and Under (34 words) … 95. 64. 
For Every Additional Line (8 words)...  ... Os. 6d. 
Three consecutive Insertions for the Price for Two. 


ELECTRIC WIRE RERS 
wanted as traveller 


perience. Can supply 
cotton-covered wires bber 
B. G. Hopezs,” 18, Stamford Road, Dalston, N 


OINER ts engagement, years’ experience in telephonic 
and electric light work.—* Jack,” care 


Hands as 
Apply to J. G. Lnerran, 
| West Drayton, near 


2679 
pm wanted in an electrical € 

business, to one rer À 
AzpHaA,” of this 


ENGINEER seeks re-engagoment, 16 
ractical knowledge of engines, dynamos, ‘accum 

arc, + , telephone, overhead, and under- 

ground cable work, "Can Plan, fit up, and work” installations 

class testimonials ; has had 


35, Victoria Road, Plaistow, E. 


—* 
2669 


ANTE Assistant rely. 
NTED, an for daring, oo 


Newcastle-on-Tyne. 
OWER-BELL by the WALsALL 
Ezscraicaz Co., Walsall. ger 
ABLE.—A large quantity of ag dense in good 
for disposal, cheap, including 7/16’s, 7/18’s and 
No. 10 B.W.G. ‘ Also three shunt wound: a gd 
Brush Company and other —F of Ennzsr 
J. ne 26, Bed Lion Square, Holborn, W.C. 2576 


E.—About 8. cwt. of new cotton-covered wire, made 
Glover & Co., including No. 16, 18, 20 and 24, ls. 2d. 
J. GILLETT. 2577 


 IBRARY FOR SALE.—The English, French, German and 
Italian books, on electrical subjects, of a well-known tele- 

graph engineer are for » & list of which be seen at the 
offices of the ELECTRICAL | » 22, Paternoster Row, E.C. 502 


YWENTY-FOUR new Woodhouse & Rawson latest 
‘incandescent lamps. «£3 10s. the lot. 3a. 
ecah.—Eanaet J. GILLETT, 26, Red Lion Square, London, 


STRUCTIONS FOR THE LAYING AND JOINTING 
-r RGROUND ELECTRIC 


OF UNDERG 
sy Matt ~ Translated from the French of Dr 
_Co., 26 Norfolk Stzeet 


CABLES.” — Pro- 


IMPORTANT TO ELECTRICIANS, CLOCKMAKERS, GUNMAKERS, &c. 
RITISH ASSOCIATION'S STANDARD SCREW THREAD, 


at Arma- 


| 
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Instruction in Electro-Therapeutics and Massage. | 


VIII 
GMNIFLUX, 


THE NEW NON-CORROSIVE SOLDERING FLUID. 


Sole Maker—J. W. Jo's 8, Landen, 


THOMAS BARRACLOUGE & OO. Ltd, 
Makers of all the most. Improved Machinery for Electric Wire and 
Strand Covering, Lapping, Taping, » Fey 
STRANDING AND MAKING CA EISS OF EVERY SIZE AND DESCRIPTION. 
_ Globe Works, Rochdale Road, Manchester. 1980 


x 
| 


BOOK OW. 


CENTRAL STATION ELECTRIC LIGHT 


With Notes on the Various Methods used for Distribution RE. 7 
of Electricity. 


By KILLINGWORTH ‘EDGES 
Price 8s. 6d. post free from 


THE ELECTRICAL CO 
Carteret Street, =. Wi. 


CAUTION. 


Prices and References to : 
re H. ROYCE & Co., Blake St., Hulme, Manchester. 


MAXIM-WESTON ELECTRIC co, | 


LIMITED, 


ARE PREPARED TO GIVE: ESTIMATES 


ELECTRIC INSTALLATION. 


THE SECRETARY, 2, METAL EXCHANGE BUILDINGS, E.C. 


Works: KINGSLAND GREEN, E. 


GENIE CIVIL, 
6, RUE DE LA CHAUSEE D’ANTIN, PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 
Manufactures, Officier d’Academie, Secretary of the Electrical 
Committee of the Exhibition of 1889. | 


and Industry, Arts, Architecture 
Works, 


THE GEST OONTINENTAL ADVERTIGING MEDIUM OF ALL. 


aa the Advertising or Publishing Depart- 
de la Chausée d’Antin, Paris. . 


LAWS 


AND THEIR APPLICATION. 
© RIMMINGTON. 
London: H. ALABASTER, GATEHOUSE & Oo, 


22, PATERNOSIER ROW. 


In the Press. Cloth, 48. 6d. 55 Illustrations. 


PRACTICAL 


| 


London: SPOR. Grown Ore, Cloth, Illustrated, put 
aa 


Just Published Baer Covers, 18. 6d, : | 


JAMES SWINBURNE. | 
London: i. ALABASTER, GATEHOUSE & a, 


22. PATERNOSTER ROW. , | 


New Yosx: D. VAN NOSTRAND, 23, Murray Street. | 


of other purposes, 
, &e. 


18 SUPPLIED HM. POSTAL TELEGRAPH 


Sheets, Rods, Tubes, Cells, ke., for Electrical 
‘MANUFACTURED BY 


THE NORTH BRITISH RUBBER CO. LIMITED, | 


Edinburgh; London, 67, Moorgate St.; Manchester, 6, Charlotte we 


GLASS SHADES. 


Liverpool, Cereal Court ; Glasgow, 106, Buchanan St sam | 


COLOURED SHADES 


AA 
, 


Coloured Shades and Reflectors. Ceiling Bowls and Suspending Bowls. 


China Switches, Wall Connectors, Lamp Holders, Fuses and all 
Electrical Fittings. 


FOR DECORATIONS. 


FOWLER, LANCASTER & CO., 
Glectrical Œnginesre, 
MANUFACTURERS OF ALL ELECTRICAL ‘FITTINGS FOR CONTRACTORS, | 


ALBERT WORKS, BIRMINGHAM. 


PRICE LIST ON APPLICATION. 


SAMPLES ON APPROVAL. 


| 
| 
D BLECTRICAL REVIEW SUPPL 
à 
The 
| 
| 
| 
Ls Geniz Crvit deals with all subjects connected with Science — on | 
Ls Genie Civic publishes, also, all the Official lol: lag | 
the Exhibition of 1889 in extenso. BS Tey Ho | 
a 0h Sac Vk RE Better work is done by it at less cost than that of hand work, 
3 and the machine is applicable to a varie 
| 
itl 
In all In all Colours. LE 
| 


Pa 


SPRAGUE OTOR. 


15 H.P. 220 Volts. AD = Efficiency 91 per cent. 
APPLICATIONS TO MINING WORK. 


qhe Hisctrieal System of underground and surface haulage offered by the Sprague Company to Mine and Mill Owners will be found no less perfect or 
economical than their system of Street Railway Transportation, now operating in many places at an expense of less than 80 per cent. of grees receipts. 
SEND FOR CIRCULAR ON MINING WORK. 


1X 


_ 


74 


+ 


ine 


Side View of Ore or Coal Car. Capecity One Ton. End Views of same. Passing a Post. 
Ws tare reads which hare bean in practial and opartion for over two pears  dasription of which wil be ent npen 


SPRAGUE ELECTRIC RAILWAY & MOTOR CO. 


16 & 18 BROAD STREET, NHW YORE CITY, U.S.A. 


ent for Europe: FREDERIC NELL., 16, Mark Lane, London. 35; 


& 
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| 
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Double Track Elevated Electric Wire Road for Mining and Mill Purposes. : 
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“SUNBEAM” 


= FROM 200 TO 1,500 O.P. 


GLARKE, CHAPMAN, PARSONS 


‘MANUFACTURERS OF | 


ELECTRIC LIGHTING PLANT 


OF . ALL DESCRIPTIONS. 


| 


recent 
WAR SHIPS| 


‘of the following 


. 
. 
‘ i 


| Telegraphic Address Cyclops,” Gateshead, - WIGHT. 


SOLE. MAKERS THE WHOLE CE 


NEWCASTLE. 
EXHIBITION | 


Was Lighted with 


SUNBEAM 
LAMPS, 


INCANDESCENT 


Fourteen of these GENERATORS were wed for LIGHTING the WHOLE of the SPECIAL PLANT FoR | 


ONLY GOLD MEDAL 
ELECTRIC LIGHTING MACHINERY. SUEZ CANAL At 


FIVE COURTS 
OF THE RECENT | 


SILVER MEDAL | 


| 
| 
Our System has Over 00 Steamship | 
bean Pte tothe bé. of tho lending | 
| À | Passenger and » 
| lines have been || 
— 
À | 4 
ENGLAND, 
ITALY 
CHILI 
SPAIN 
CHINA 
JAPAN 
U.S. | 
| :1 
| | 
| PRICES AND PARTIOULARS EN 
ON APPLICATION. | | 
 Télegraphic Address : 
TESHEAD,” | | 
| HIGHEST AWARD. | 
| 


EDISON 16 C.P. INCANDESCENT LAMP 
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LAMEPS. 


122222717223 


THE NEW . 


Requires less than half an Ampère. Only 3 Watts per Candle. 
GREAT ECONOMY. 


TWELVE 16 C.P. (Actual) Lamps per Mechanical Horse-Power. 


These American Lamps may be obtained for England from the EDISON & SWAN UNITED ELECTRIC 
LIGHT COMPANY, LIMITED, 13, Albert Mansions, Victoria Street, London, S.W.; and through 
Local Companies for the Continent, &c. Orders can be filled from Stock on application to— 


Agent, American Edison Factories, 7, Rue de l'Empereur, Antwerp. 


STEADINESS. ECONOMY. CHEAPNESS. 
LACOMBE & CO.—WORKES, LEVALLOIS PERRET, NEAR PARIS. 


London Agent.—H. W. EDLIN, 7, LACOMES, LONDON ST, 2582 


THE GULCHER ELECTRIC LIGHT & POWER COMPANY, LIMITED, 


BATTERSEA FOUNDRY, S.W. 


GULCHEHR DYNAMOS. 


IMPORTANT REDUCTION IN PRICES. FT 
CONSTRUCTED IN STOCK SIZES FROM i? TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS.. 


ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


ARC 


Complete with Globe and Fittings, or in strong Factory Lanterns, 1,000 C.P., £40; 2,000 C.P., £10 40s.; 3,000 C.P., £48 10s. . 


SPECIAL DYNANOS TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING METALS, TRANSMISSION OF POWER, &c., &c. 
| Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 


| Particulars may be obtained from the Company’s Representatives and Agents :—Messrs. W. Mrwzizs & Co., 60, Side, Newcastle; | 
Mesers. F. B. Weicu & Co., Market St., Manchester ; Messrs. W. Lesres & Co:, 11, West Regent St., Glasgow ; .dr. C.G: Mounrarn, Eagle 


Foundry, Birmingham ; Mr. Lewis N. WILLIAMS, pren gh Mr. W. SHANNON, Londonderry Mr. Wimenvursr, 20, South St., Huddersfield ; 
Messrs. Mines Bros. & Co., Christchurch, New Zealand; Mr . J. Anwee, 52, Cannon Street, London; or direct by application to to the 
Manager, Battersea Foundry, London, 8.W. 2548 


UNITED ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 
36, ALBERT EMBANKMENT, LONDON, 8.E.. 


The particular object for which these small Arc Lamps have been devised is 


FOR RUNNING IN PARALLEL WITH INCAN DESCENT UAMPS, 
"And thus illuminating . 


7) HALLS, SHOPS ) WAREHOUSES, 
\ LOBBIES, Departments” GALLERIES, 
EXHIBITIONS, ARCADES, WORKS, éc. 


The smallest size has a C.P. of 300 to-400, and does not take more current than 
four or five Incandescent Lamps of 16/20 C.P. They can be run in parallel circuit 
with or without Incandescent ps, and any numter can be put out when required 
without regulation being necessary. ey meet the want fora COMBINED 
ARC INCANT DESCENT EQUIPMENT. They are simple, ornamental, ez- 
coptionally steady, and the price is moderate. Details on application. 


SPECIAL SWITCHES, SWITCHBOARDS, RESISTANOES, &e., FOR DISTRIBUTION WORK 
INVITED. 


# 


| | | 
| | 
21 
iL | 
| C OMBE (2 CARE O à 
à / | 
( { T | | 
FR | 
| | 
188 | 
| 
| 
| 
| | 
| 
| 
| 
4 
| 
| 
} 
À: 
©) 
| 
YN | | | 
om AN — | 
‘hi ay À | 
| 
à À E<) 3 \ | d x\ | 


"XII “THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 1 


WESTERN ELECTRIC CO. 


TELPPHONIC ArrarnarTrus | 


ARC LAMPS AND DYNAMOS. 


79, COLEMAN STREET, LONDON, E.C.| 
_ CHICAGO, NEW YORK AND ANTWERP. om | 


co, 


LIMITED, 


U; ndertake all kinds o jf Electric Lighting ( isolated 
plants or Central Stations), Ship Lighting, Electric 
Smelting and Depositing, Electric Traction and |\. 


Transmission of Power ; and being large manu ifac- 


turers of -machinery for electrical uses can supply | | 
|| every requisite at short notice. 


Reports made. Particulars o of leading installations 
and Lists sent free by post. 


any part of the world. 


MANSION HOUSE ‘BUILDINGS, LONDON, E.C.; AND ARC WORKS, CHELMSFORD. ë 


DOUBLE-BREAK MAIN SWITCHES, 


With Fuse Wires in parallel to take the sparking on breaking circuit. 


GOOD RUBBING CONTACT AND LARGE SURFACES. DS 


Manufactured in One-Way, Two-Way, or more. | 2677 


Estimates free. 


Work carried out in | 


SHARP 


| 
| = 
lin 
12. 
pe 
101, 


“THE TELEGRAPHIC JOURMAL AND ELECTRIGAL REVIEW. 


SEND STADrs 


NEW CATALOGU 


110 Pages, Profusely Illustrated, 


Containing Prices and Description of the latest and most improved types of Bells, Indicators, 
= Pushes, Pulls, Night Light Sets, Automatic and Portable Electric Gas Lighters, Portable 


Reading Lamps and Pocket Accumulators, Dental Apparatus, Magneto Machines, Motors, 
Batteries, Lightning emeneiane, Wires, &¢., &c. 


| An Invaluable BOOK of ‘REFERENCE to the TRADE. 


DISCOUNTS ON APPLICATION. 


THE WOODHOUSE RAWSON 


ELECTRIC SUPPLY CO. OF GREAT BRITAIN, ,» LIMITED, 


QUEEN VICTORIA ST., LONDON, eo. 
REID BROTHERS, 


12. WEHARE" ROAD. CITY ROAD. LONDON. WN. 
TELEGRAPH ENGINEERS AND CONTRACTORS 

For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING 

PNEUMATIC TUBES FITTED WITB ENGINES AND PUMPS COMPLETE. 

MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
PATENT TELEPHONIC WIRES | 
TO PREVENT INDUCTION BOTH FOR ¥SNDER-GROUND AND OVER-HEAD LINES. 


MARUFACTURERS OF SUBMARINE WE, POLE, BATTERIE, MSULATORS AD STORES OF EVERY DESORPTION 


LIMITELD. 


Wt, Street, LONDON. Works: ERITH, KENT. BRUSSELS: 41, Rue des Champs Elysées. 
Tolegrams: “CALLENDER, LONDON.” | 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
 SPECIALITY--Undergrounû Electric Light Mains. 
MAKERS OF CALLENDER-WEBBER CABLE OASES. 
AND CABBIE 
For all descriptions of Electrical Work, Undergr and, Aerial, : , Aerial, House and Ship Wires, Braided, 


CONTRACTORS FOR WIRING BUILD'NGS FOR THE ELEOTRIO LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING CO., 


| YORE: 45, Broadway. BOSTON. Works: NEWARK, NJ. PHILADELPHIA. OHIOAGO. us 


| 
| 
| 
| 
| 
‘ 
| 
| 
| 
| 
| 

| 
| 
| 

TT Nee à | 


LA 


A HIGH-CLASS ANTI-CORROS1 VIH 


LUBRICANT. 


FOR CYLINDERS AND YALYES, — 


SPECIALLY SUITABLE FOR 


ELECTRIC. LIGHT INSTALLATIONS. 


EXTENSIVELY USED BY 


Tho Principal Companies, Government Buildings, Exhibitions, Railway Companies, dt. 


CORROSION IMPOSSIBLE. CANNOT “GUM” OR “CLOG:"! 


Dar? Gs. Ov. Fun Garron. 


_ PATENTEES & SOLE MANUFACTURERS— 


| ENGELBERT & Co., T0 & 71, Bishopsgate, LONDON à | 


PIRELLE a ETS 


“INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS: 
| Central Offices and Works:—-MILAN. Submarine Cable Works:-SPEZIA 


Telegraphic Address :— Societa Pirelli, Milano.” ay 


iw 


SUBMARINE. CABLES. ULATED WE OF EVERY DERORFTION FOR TELEPHONES, ELSTON 


LIGHTING, AND ANY OTHER ELECTRICAL WORK. 
Contractors to the Royal Navy, Government Telegraphs, and the Principal mois he Electric Light 


and Selophons Companies in Italy. | | im | 


OE as oo, 


APPARATUS POR USE IN TEACHING OR EXPERIME 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, 


IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMIOALS FOR ANALYSIS, &. 


BELLS AND BATTERIES. 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS 


Pric List of Chemical Apparatus with 650 Illustrations, post free eight stamps. 


TRADE TERM) AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. “ 4 | 


J. ORME & Co. (Cate. Jackson & Co ), 65, Barbican, London, Eg Gi 


G IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, MAGNETISM, 


rr 
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MATTER OO, LTD. 
ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 

THE STATTER PATENT CONSTANT CURRENT DYSANO either English or American. 


SPHOIAL AUTOMATIC HE De NAMOS for LIGHTING 


RONALD A. 


HARDENED INDIA-RUBBER VA 


of end by the Admiralty ; Semone Bree. @ Co., L463 Angie-Amertcan Brush Bloctrie Light Corporation, Led ; @ Werke B. B. be. 00.) 


For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING mor TNSULATION. 
This Varnish 1s a first-class Insulator. ary Je pet by moisture, ste or oil, Crying. and 9 very bien tomppratare to meltit when dry. 
Sole Address—R. A. SCOTT, Electrical Engineer, Contractor to Her Majesty’s Government, 881, King 


“THE BABCOCK & WILCOX CO. 


PATENT 


-TUBE STEAM BOILER. 


Specially edapted and generally used for 


ELECTRIC LIGHTING PURPOSE, 


| Explosion, Durability; ‘bat peineipally their 


Works:-KILBOWIE, ner GLASGOW. 
Head Office for Europe:—107, HOPE STREET, GLASGOW, 


London Office:—114, NEWGATE STREET, E.C. | Paris Office:—20, BOULEVARD VOLTAIRE Le 
Manchester Office:—8, VICTORIA BUILDINGS. Colonial Ofces—8, SPRING ST., SYDNEY, 


SAMUEL ELLIOTT, Albert Moulding Mills, Newbury 


STAR DIPLOMA, LONDON, 1887. 


GOLD MEDAL, LONDON, 1886, — 


for Electric Wires and Cables in Yellow Deal, Pitch Pine, Oak, 


Mark.  SPECIALITE :— N AND QUALITY. 1637 


UNDSONT a 2 
naineers and Glectricians, 


19, GREAT GEORGE STREET, WESTMINSTER, 8.W., 
SPECIAL AGENTS FOR EDISON AND D SWAN Tims, 


SPECIAL TERMS 


MANUFACTURERS OF ELECTROLIERS, BRACKET IND ALL DESCRIPTIONS OF ELECTRIC LIGHT FITTINGS. 


ESTIMATES FOR COMPLETE INSTALLATIONS. 
EGHAM. 


+ 

Dear Biri Four Eletris Teeph having been in use 


lums and all similar a 
we -< "528. BARTON, 


if 
| 


| 
SOOTT’ | 
À 
1 | 
4 
| llores hes led to their preference < nd 
| 
| | 
| | 
| 
| 
J. | 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
faithfully, ti. J. DE SALIS. 
| eres, N.B., 108). 
Sirs,—I am to that your telephones Wi mech. 
not seem Sect 
. 87, Highgate Road, N.W., 
Messrs. Bienhei Grevelands, Reading, Magers. & 4 Strd, 1887. 
Dear —We believe that your system of Telephonie We ave Jour Telephones fot 0 Le 
à à food one, and ve found it answer our and mest in and 
| yours & E. COLLIER. your instruments. WATT, Surgeons 


TET ost perfect ever produced. 
echanically the simplest. | 
Lim as Plate) Ship Lighting Ce Gfrlectrically a great 


ew ublications. | 
: 


Ed. 1888, DemySvo. “The E.P.S, Automatic System for the Public Supply of Electricity from Storage Batteries.” 
Mew Yllustrated _(atalogue.—SecoND EDITION, 1888. ROYAL Ocravo. 


EPS. ACCUMULATORS, STANDARD TYPES. APPARATUS, 
Type (Glass Cell). Great Storage Capacity. Switchboard, 60 to 1 ,000 amperes. 
L Type (Teak Cell), specially made for Ship Work. oe 


Automatic Apparatus. 
T Type for rapid discharge Traction pepe 


Heavy Current Switches. 


Type for Train Lighting. À | 
V Compact Portable Sets for Vehicle Lighting. Electric Launches. 


Electric Tramcars, and every requisite for 
Installations on the Storage System. 


eect Celis made to specification for— 
Central Station Lighting, 


Telegraph and Telephone Purposes, Central 
Military Work, Isolated Plant Installations, - 
Miners’ Lamps. Temporary Lighting Jobs, &e., &c. 


LECTRICAL 


TORAGE 


COMPANY, LIM ITHD, 


à À à à 


1 


Gpype. 


4, , GREAT WINCHESTER STREET, LONDON, E.C. 


Telegrams: ‘Storage, Telephone No. 398: 
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IMPROVEMENTS rit 


ALTERNATING CURRENT 


TRANSFORMERS OF GAULARD & GIBBS AND LOWRIE-FALL TYPE 


CONTINUOUS CURRENT DYNAMOS AND MOTORS, MCUMULATORS, &e. 


FRIC AND PARTIOU LARS ON APPLIOATIO N 


LONDON REPRESENTATIVES 


| DRAKE & 2 PRINCES MANSIONS, VICTORIA ST. We. 
MARSHALL, SONS & Co. Lro, 


BRITANNIA TRON WORES, GAINSBOROUGH. | 


_ London Offices, Show Rooms and Stores :—MARSHALL’S BUILDINGS, 79, FARRINGDON ROAD, E.C. 
— No. 6,648. MORE THAN 


| ing and Small 
with inside Crank, for Cornish or Loco with De 191085 HP, 


Hew with Pies, tee on or London Dept: 


2071 


| 
| 
| 
| | 
| | 
| 
| 
| 2 | 
‘Portable and Semi-Portable Engines, with Underneath Engines, Simple and Compound,for Extreme | 
| Automatic Expansion Gear. Economy in Fuel. : Vertical Eng and Boilers. 
| @ il. 5, & 00. KEEP A LARGE STOCK OF NGINES &o., OF ALL SIZES AT THEIR LONDON DEPOT FOR IMMEDIATE DELIVERY ON SALE OR HI 
INSPECTION INVITED. “it | 
L TON | \- | \ | 
Fixed Engines, 8 to 10 H Lidil | 


ASBESTOLINE, 


ADVANTAGES OF ASBESTOLINE. 
LINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 60 to 90 per cent. of the Cost of Oil. 
ASBRSTOLINGE is the Cleanest Lubricant. 4. 
| ASBESTOLINGE is favoured by Insurance Companies. 

. ASBESTOLING is the most Inodorous Lubricant. | 
. ASBESTOLINE is the safest Lubricant from Ignition. | 
ASBESTOLINE has beaten all other Lubricants in trials. a 
ASBESTOLINGE is applicable in and out-doors in every climate, * ~“ 
ASBESTOLINE requires no special application. 


CONSISTENCY OF ASBESTOLINE. 


ASBESTOLINE, to all circumstances, is made in four ASBESTOL is for use in 
dogrecs of consistency, A, B, C, and CC. cod it aloo fa 


ASB LI a little more solid, is for use on se om 
o STOLINE, B, «lle also on land when it is desirable passing 
than, À. of C. 


Supplied in Kegs, 28, 66, or 112 Ibs. Price 2s. 3d. per Ib. Kegs mk: 


SPHCIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs, 
Consequently the saving in freight is very considerable, Liberal Terms are conceded to Export Merchants | 


Below will be found illustrations of the mode of fixing Lubrictors fr Asbestoline to boarings Full particulars of the variow 


' Lubricators supplied for Asbestoline, and the manner of fitting, in Catalogue free on application. 


ay 


Showing Section of Lubricator fitted to 
Bearing. 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF = POWER & MACHINERY, 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


: Owlag to the number of Greases now ofered, samples of BELL’S ASBESTOLINE were to Ot Heer, fran, 
suhjolned Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :-— 
The Laboratory, 11, Billiter , E.C., London, 


; May, 1888. nary. run of is capable of 
I have subjected a sample of Bell’s Asbestoline taken from the de + eee 5. 

stores of Messrs. J. Bell and Son, in Southwark Street, to a number ’s Asbestoline is as absolutely safe a lubricant as can be. 
of testa, RS oe eee OF Fe desired or obtainable. In the case of fire out from any 
ht contribute to the danger from fire cause it does not assist the conflagration, and it is quite 
found that Abestoline ignites only with the greatest of leading to speupanenee combustion, either by 

difficulty when t into contact with flame ; ee wood and | contact with inflammable material. 
with grater than itself, 

high that it lies Een) tho eme 


BELL'S ASBESTOS COMPANY, LIMITED, 


d 


> 


BELL’S ASBESTOS | 


ASBESTOLIN specially adapted to ordinary Land w high. 
ASBESTOLINE, CC, is designed for use on calenders, pape | 


Position : 


the ordi- 
meters, and that consequently no friction obtainable in the onde 


itself or in. 
From the physical nature of Asbostline its use is of 
perfectly 


SSB BEE 


| 


LEGRAPHIU dUUR AL AND ELEUIR VAL ovember 9, 7 
| REGISTERED. 
WwW VOTIS | 
F 4 ™ 
‘ — 4] 
AU Regs are labelled as above. | 
-. | 
The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up to 5,000 revolutions 
per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubricatica 
nes not received due consideration. Engit ag firms of the highes nding have given to it their powerful testimony and support. 
= 
for loose 


- 


economical jointing material in 


Cader this registered title are included the inventions of Mr. Field, and experience hes ‘proved them to be 

the MOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS ever made. They constitute such a com- 
bination of Asbestos and India-rnbber as secures the maximum of elasticity and heat resistance, and they are, 
therefore, UNEQUALLED FOR EVERY KIND OF ENGINE, These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quad. 
ruple Expansion Engines of the latest type. The Packings are composed of setulae: eyo au 


ORDERING STATE WHETHER OQUANE OR ROUND REQUIRED. 


either Section, 5s. 6d. yer Steam 6s. 6d. | rh 


SHEETING. 


The above, which can only be 
obtained from this house, is re- 
cognised as the most efficient and 


use. It is composed of a specially 
prepared India-rubber Compound, 
protected by a covering of Vulcanised 
Asbestos Sheeting, as shown above, 
and as it is the only jointing 
material which adequately combines’ 
permanent elasticity with heat 
resistance, the advantage it 
possesses will at once be seen. 


‘Price 6s. per Ib, in Sheets, Rings made wp à Template Os. eh 


Made from L-Ply for Oylinder and Faced Joints to any thickness for Uneven Surhoee 


118, SOUTHWARK ST., LONDON, S. E. 


ILUSTRATED PRIOED CATALOGUE, WITH RUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLIOATION. ms 
CARDIFF: 46, James St., Bute Docks. BIRMINGHAM: 7,dohn Bright St. HULL: Humber Dock Basin. GLASGOW: 39, Robertson St 


TELEGRATMIU JUURNAL AND ELEUTANAL HEYI | | 
Tl | Patent Ho. 15,408. 
| | | 
| 4 1 5 
+ 11 Every 10 feet has Label as above, and bears our Trade Mark, | | 
d ” 
| 
| | 
| 
| 
| 
| 
| 
| 
| The centre from which the | 
requisite elasticity, is obtained will | 
which it may be applied, and | | 
tion to be fully taken up. The | 
and so prolongs its elasticity. For 
SECTION OF SHEETING. and Mash Tun Door Joints it is un- 
a wy Patent No. 640, \ equalled, and if applied as directed 
4 4 1884. a ring can be used many times over. 
| 
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below), per 8d. Exoe tions.—Abyminia, Aden, Borneo, India, Java, Labuan, Mosambique, 
(rid Fins Islands, Singapore, Zansibar, which the ras are por Tous, Se. 104. 
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NOTICE TO SUBSCRIBERS. | 


special arrangement with the proprietors, we are enabled to supply any ot 
with By pas excellent gen paper THE ELECTRICIAN AND ELECTRICAL ENG 


York, post free, for 12s. per annum. . Our Subscribers will, in this way, be enabled to obtain, ot + 


NOTICE TO ADVERTISERS. 


in current week’s issue:—New Advertisements, or 
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(CARLSWERK, MÜLHEIM-ON-RHINE) 


PATENT 


FREE FROM INDUCTION. 


This Cable, wherever it has been used, has met with unqualified success. Messrs. Fauren 1 | 
Guizzeaume’s Anti-Induction Cable is used in the Mersey Tunnel, and has given comple 
satisfaction. Full particulars upon application. 


CONTRACTORS TO NEARLY EVERY GOVERNMENT IN THE 


SOLB AGENTS: | 


W. F. DENNIS & Co., 11, Billiter Street, London, £. d 
AND 28, STRAND STREET, LIVERPOOL. — | 
STORES: MILLWALL DOCKS, LONDON, 4. 


RANSOMES, SIMS & JEFFERIES, 
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von XXIII. 


The Future of Electric Tramway Traction eos | "533 
Electric Lighting of Madrid Theatres … .. 
Op the Speed of of Elcio-Dynamie ‘Actions (con- 


SEES SE 


B73, 543. 


CONTENTS: 


ee ee eee 
sis 


The Volta Prise eee eco eee ee 
Acme Electric Works 
Reviews :—The and Practice Absolute Measure- 
ments in El city and Magnetism 
The Elements of Electric satin 


Public Committee ot ti 


> 


ER. NEW AND CHEAP PATENT LAW. 
PATENT OFFICE. 


. GARDNER, 


| 166, FLEET STREET. 
ji © N DO NN. 


PHŒNIX FIRE OFFICE 
(ESTABLISHED 178.) 
CHIEF OFFICE :—19, LOMBARD STREET, E c. 
WEST END OFFICE :—57, CHARING CROSS, S.W. 
LONDON. 


C. MACDONALD. 
FRANCIS B. MACDONALD. Joint Secretartes. 


Losses paid over £16,000,000. 


ELECTRIC LIGHTING.—13th Edition of the PHŒNIX 


FIRE OFFICE RULES for installations are up to date and 
in universal use. 


*,* These Rules are Copyright. 1924 


RICHARD JOHNSON & NEPHEW, 
MANCHESTER. 


TELRGRAPH AND TELEPHONE LINE WIRE. 


Lowpox Orricz: 
8. GREAT WINOHESTER STREET E.C. 1927 


Pocket Galvanometers, 
Price 13s. & 14s each. 


Wm. M. 


Telegraph and ‘Telephone Case Mannfactarer, 


36, PEROIVAL STREET AND 9, SMITH STREET, 


CLERKENWELL, LONDON, 
| (Ofices-PERCIVAL STREET). 


EC. 


Photometer, Telephone Cases, Battery Boxea, &c., de, 


PRIZE MEDALS, LONDON, 1951; PARIS, 1m. mn 


IMPOR TERS AND MERCHANTS, 


CONTRACTORS TO HER MAJESTYS GOVERNMENT 


F. WIGGINS & SONS, 10, Tower Hill, LONDON, E., 
' : Manafacturers of Mica Goods for Philosophical and Ale purposes. 


FREDERICK 


CALEDONIA WORKS, HALIFAX. 


Contractors to Der Majesty's Government & Railway Companies | 


| BEST REFINED THLEPHONH 
|| PATENT GALVANISED TELE GRAPH WIRE. 


Ib. COILS. HIGH CONDUCTIVITY. 
SPECIALITY :—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


conductivity—long lengths. 
“ WIRE, all sizes for ring. 
G ANISED HARD STEEL STRAND for Mechanical 


— 


FOXCROFT 


| 


of Telegraph-Engineers and Electricians 
4 | Accum ulator Company 
A Curious Light Effect in Incandescent Lamps (Wlustratec agian, the Electric Light. … 
DE Faure’s New Secondary Battery (illustrated) …  … e Proposed Electric Tramway at Gosport … .… 
| The Ries Electric Railway ove | 
| Street Railway Men in Council... ... 
| Ocean Temperatures and Submarine Cables ... 
Gilbert’s Shackle Ball (illustrated) | 
| À Synthetic Study of Dynamo Machines (continued)—(illa | 
D New Method of measuring the Resistance of Electrol 
ote eco eco eee eee coo | 
4 Notes, &c. :— stracts of Published Specifications ... ats | 
3 West India and Panama Telegraph Company eee pondence :— | 
à Australasian Electric Light, Power, and Storage Co. Deep Sea Soundings — Sparking Coils — Hedges | 
! Schanschieff Electric Battery Syndicate... _... Central Station Electric eee Tem | 
; | | MAXWELL-JOLIN | 
1 P. JOLIN Co. DYNANO | 
| Pamphlet of Costs Gratis. | & Sit 
ri Vbirty-five Years’ practice with DTA Dynamo Galvanometer | 
| Provisions Protection (9 months} Pocket Galranemeter, | | 
1 Fall Paten leading 
1 | Price Listand Guide | | 
“4 | Price 30s. ; 
Post Free Gia’ | +008 || 
865, NARROW WINE STREET, || 
| 
| 
(Successor to the late W. " . Lucas), 
| 
| 
| 
MICA. 
co ¥; | | 
Lightning Donc | 
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. JOHN 


HALIFAX, 
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INSULATED WIRES. 


ALL KINDS OF WIRE FOR TELEPHONE, TELEGRAPH INSTRUMENT & ELECTRIC BELL won, 


[Horember 16, 1886, 


Chandelier Wires, 
In Silk, Cotton, ke, 


BLAKEY, EMMOTT CO., 


ENGLAND. 


PRICES oF ANY WIRE on APPLICATION. ” 


OARBOINS. 
THE BARNSLEY CARBON CO. 


Manufacturers of 


— PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES 
OF EVERY DESCRIPTION. 


Louvon Agency à Stones:—THE GLOBE ELECTRICAL & ENGINEERING CO., 
7, Srexzr, Broapway, WESTMINSTER. 


H. THORPE, 


69, THEOBALD’S ROAD, WC. 
GAS POWER WORKS : 
84, EAGLE STREET, RED 
LION SQUARE, W.O. 


Manufacturer of every 
improved 


eys also Paten 


CASTINGS IN- BRASS, BUN METAL 
|. And PHOSPHOR BRONZE. 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 


MACHINE CASTINGS. 
‘MANUFACTURERS OF 


Brass, Gun Metal and Phosphor Bronze in nets 


METAL. 
DEALERS IN ALL KINDS OF OLD METALS. 


& JOSEPH HUGHES, 
ALBION METAL WORKS, 
WOODCOCK STREET, BIRMINGHAM. 


Telegraphic Address :—“ BRONZE, BIRMINGHAM.” 1919 


Insulated Wire and Cables 
. of every description for i 
Electrical Instruments, 
Bells, Telephones, Elestric 


UNITED: ELEGTRIO 


14a, Clerkenwell Green, London, E.C. 


THE BERNSTEIN ELECTRIC LAMP (0, 


ŒIMITED), 
2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, 8¥ 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING, | 


G@ The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. 1, 


ARTHUR B. GILL & Co. 
Manufacturing Electrical Gugineers, | 
4, STREET, BERMONDSEY, LONDON, SE. 


INSTANTANEOUS BREAK 


MAIN SWITCHES, 
On Polished Slate Base. 
IMPROVED TYPE WHICH ARE PRACTICALLY EVERLASTING. 


CASINGS 
STANDARD SIZES | 


+ KEPT IN STOCK, 


SUPPLIED WHOLESALE. 
Prices on application. 1m. 


100 yds. Covered Wire. | . | 


£5. 
COLES 
& 


PATENT RIGHTS GUARANTEED. | 


Manufactured under the Patents of Dr. Silvanus P. Thompson, Principe! # 
the Finsbury Technical College. 


4, GREAT WINCHESTER ST., LONDON, EC. . 
(Under License from the Postmaster-General.) 


an 


Cables for Electric 
Lighting, Flexible Leads, | 
| 
| 
| | 
“ey 
ae C Complete Apparatus for | Lis 
7 | € and ‘ \ 
| 
| 
WORKS WELL UP 
TO ONE MILE. 
Lighting, &c. &c. =... 
| | 
| 
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FOR INCANDESCENT ELECTRIC 


PATENTED. 


This new and improved form of Lamp Holder is designed to overcome 
the strain on the Vitrite portion; the brass socket, which is screwed on the electrolier, 
or pipe, ee VERS RES ER wbich cannot in any event fall or 
become detached from the metal su . It will be noticed that the device for 
fixing the brass barrel to the Vitrite has also been s ened. Still further 
improvements are in hand which will tend to cheapen our Vi te specialities. 


Send for Samples and Quotations. 
OR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 
Manufactured only by 


CD THE VITRITE WORKS, 


(LOW TEAMS), GATESHEAD. 


HIGHEST AWARD Telegrams : 
for IMMISCH, LONDON. 
ELECTRIC MOTORS 
re at the Telephone No, 7585, 
International 
inventions Full 
Exhibition, — Price Lists 
London, 1885. 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, A.W. 


: Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any tension, suitable for 


PUMPING, IN MINES, 
‘HAULING COLLIERIES 
and WINDING and IRONWOREKS. | 


Special attention i in fitting up Factories with Electric Power, and quotations given for Electrical — 


Transmission of Power for all Industrial purposes. 
MACHINES MA FOR SPHCIALLY SLOW SPHED. 


ELEOTRIO LIGHT. 


W. T. HENLEYS TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices:—27, Martins Lane, Cannon Street, London EC. 


SUBMARINE CABLES, s 
Patent Metallic Braiding, 


Silk Covered Wire, 


FLEXIBLE CORDS, 
AND 


ELECTRIC LIGHT CABLES. | 


1 
| 
= DYNAMO WIRE, | 
à TELEGRAPH. TORPEDO. | | 
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Mine | 


| 

| 


LAS 


| | ss 


“ Walsall Switch” (18s.) attached 
| to Holder. 


GUARANTEED CORRECT. 


SPECIAL 


Specially suited for Testing the Condition of Accumulators. 


Ceiling Plate and Balance Weight 


THE HOLD 


No brittle parts. Is wired from the Front. 


THE 


VOLTM 


(COMPANION TO THE ABOVE), 


‘OA 10 € OF poyenpeID 


ETER. 


AMM ET’ = Ee 


4 AMPS. IN TENTHS, 42s. 


‘Soh © 


No. 1. 


vi 16. 18 | 
— 46s. per dozen. 
||| 
— ‘ey: 
LE] 
DUP! 
orm 
\ \ { J 
== 
aa # 
4 
4 | | 
= 
| 
6 
À L PT 
>_> — | 
\\\ N No. 1. 
Combination Switch — 
i 
and Holder. i 
R © 
4 
: 
| PATENT. a 
| 
|| Il N SS SS 
e e AN i Es 
à N F 
| 
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JOSEPE BOURNE & SON, 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


pee Thirty years these have boon 0 high and strength 
— Boonomy, Strength ,and Durability combined. Prise Medal, Paris Electrical 
Makers of Mr. Slater Lewis’ Insulator. . 
orks: POTTER ERBY 
: 6, ST. PANORAS STATION EUSTON ‘ROAD, HW. 


PATENT 


OUTS AND MICA FOILS. 


The only system of Fuses which has withstood the test of time. 


Q 


Q 
QUOTATIONS FROM THE SOLE MAKERS :- 
The GLOBE ELECTRICAL AND ENGINEERING Co. 7, Carteret St., Westminster 6 W. 


BOOTE, ELLSON & CO., 
Civil and Gilectrical Gugineers, 
Ss, QUEEN STREET, MELBOURNE. 
The above firm is prepared to A aa Ho other Commissions for the 
Mr, L. ELLSON is now in London arranging for extensive purchases of PLANT 
for ELECTRIC TRAMWAYS in Australia. Letters intended for him should be 
addressed, care of ANTONY GIBBS & SONS, 15, Bishopsgate Street Wi hin. 2604 


OUR CATALOGUE | 


ECLIPSE ELECTRICAL 


CASE WORKS, 
5, PHŒNIX PLACE, 


| BELT PULLEYS, 

Belt Flywheels, Step-Cone Puileys. 
| ROPE PULLEYS, | 
| Rope Flywheels, Haulage Rope Pulleys. | 
‘ii GEAR WHEELS, | 
| Gear Flywheels, Mortice Wheels. 
|| SHAFTING, | 
| Loose Collars, Fast Collars, Couplings. | 


| COLDBATH FIELDS, LONDON, W. 
orizon 
—— Every description of Cases 
4: TELEGRAPH, TELEPHONE, AUTOMATIC 
CASE MAKERS TU THE 


CONSTRUCTION & MAINTENANCE CO. LD, 
~ Who are the Sole Licensees for the mauufac- 
— =. ture of Telephonés and Transmitters in the 
United Kingdom under the Patents held by 
_ the United Telephone Co. | 2078 


LAURENCE, PARIS & SCOTT, Ltd. 
ELECTRICAL ENGINEERS 


Manufacturers of Patented 


Le will interest Engineers with Workshops. 


Factories and Private Residences. 


gi | GOTHIC WORKS, KING ST, 
NORWICH. w 
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CONSOLIDATED TELEPHONE 


Macanes 


Estimates given for Lighting Towns, 


| | 
A®X __ _Mte Distance from centre to centre | | 
\ of Foils: | 
— ©: No.l - - 1yinoh. | 
Wo.2- - li | | 
C=) | 
(| 
CUT-OUT. 
5 = | 
| | 
for the Transmission of Power, is 
THE ONLY 
Complete and Perfect 
ONE IN THE WORLD. ri 
| 
| 
| 
| | 
| 
HARPERS ..... ABERDEEN | | 
LIMD., e 
| 
Our new List of GA! NGS of abc y cwt, 
| 
be . à 
; 
= = — = = = 4 ‘ 
| | 
| 
J | 
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BEST WIRE 


_ PHOSPHOR BRONZE, 
CASTINGS, 


OF FALSE REPRESENTATION, INFRINGEMENTS OF OUR PATENT 


GAS ENGINE 
DYNAMO COMBINED 


| 
~ 
Le ~ 
Manchester : 


6, Todd Street. 


Impulse | 
ery 
Revolution, — 


consequently 


LONDON OFFICE 
80, Queen 


—— 


Patent Patent Silicium 
Phosphor Bronze Bronze and Silicium Copper 
for Springs, Ropes, Screws, Wire of Great Tensile Strength 
Rods, Sheets, &c. Bearings, Bushes, & and High Conductivity for Telephone and 
and other wearing parts 7 © Telegraph Lines and other 
& Electrical 
of Machinery Ay sous purposts. Ba 
Of the British and Colonial Patents, 
THE PHOSPHOR BRONZE CO. 
| À; 87, Sumner Street, Southwark, London, 8.E. & | à 
Steady 
Running, 
Glasgow 
| 184, Buchanan St. 
Newcastle: | 
ANDREW & GO... Limrren, REDDISH, STOCKPORT. - 
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"D & 8” PATENT PORCELAIN SWITCHES. 


Incombustible, Good Contact, Ample Break, Efficient Fuse. 
POSITIVE “ON” and “OFF” ACTION and INSTANTANEOUS BREAK, 


Independent of speed at which Handle is turned. med, obtained by the use of a Single 
SEVERAL SIZES, PATTERNS, AND COLOURS MADE. 
Variety of Porcelain Cut-Outs also Stocked. 


DORMAN & SMITH, 


INDEX TO ADVERTISEMEN TS. 


names hose announcements are ordered for a series, are entered under 
jrs of Charge 


e 


cee 18 
Sup. 7 
eee 10 
oe 7 
nec. LI 22 1 
Sup. 6 
4 
coe Sup. 11 
10 | Turners (Wood).—Martin& Co. =. 
11 Varnish.—k. À Scott eee 13 
| 7 
4 
4 
2 
1 


at 


LI tific À eco 
Soup 
Walsall Company 


to Situations, Articles for Sale and Wanted, be on Sup. 7 (middle 


Sup. 1 


8. LE 1] 
R. Garrard & Co. de ion 


CROMPTON & CO, LIMITED, SER SUP. 12. 
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| 
| | 
Electrical Power Storage Co. -... 14 Woodhouse & Rawson .. « ii Institute of Medical Electricity Sup. 7 | 
Elwell-Parker, Limited ... Electric Light. Mica.—F. 
Stiff & Sons (Boxes only) ... Anglo-Americen Brush Cor. 10 Motors vy! 
Johnson & F hillips eee cee 1 Edison Le M. Immigch eee ee 5 | 
Statter & Co. eee ry) eo 13 J. Sinandne à Oo (Oven). ” Sprague Elec. Ry. & Motor Co. Sup. 9 - | 
Asbestes. Electrical Power Storage Co. ... 14 | Patent Agente. | 
Bell's Asbestos Co. =. 16, 17 Gülcher Elec. Light& PowerCo. Sup. 11 Fellé Wilding .. Sup. 2 | 
Auctioneers and Valuers Indis-Rubber,G. P.&Tel. Wks.Co. Sup. 1 H. Gardner... 
Wheatley Kirk, Price & Goulty Sup. 7 Maxim-Weston Electric Co. Sup. 4 | Poles (Wood and iron). | 
India-rubber, G.P. & Tel. Wks. Co. 20 Anglo-American Corp. ... 10 | Porcelain — | 
Johnson & Phillipe Barnsley Carbon Co. ... 4 Smith … ww. 9 
Telegraph Mfg. Co. … Sup. 6 G. Binswanger & Co. ... Sup. 3 lectric Apparatus Co. ... Sup. 2 [| 
Battery Jars. Globe Electrical Co. ... .. 7 | Porous Cells. 
J. Bourne = ! Johnson & Phillips J. Stif & Sons | 
Price, Sons & Cu., .… …. Sup. 8 Lacombe & Co. evs -- Sup. 8 Pulleys. | 
J. Stiff & Sons CU eee eve Woodhouse & Rawson ma: — 11 Harpers, Limited, dt eee eee 7 | 
Bells and Go Electric Light Fittings. Unbreakable Pulley Co. … ... 
‘ Sheppard, Allarton & Madeley ... Appleton, Burbey & Williamson Su Railway Signals. G 
Belting.— Webb & Son ane Dorman Saxby & Farmer ... 10 | 
Books. e Vitrite Works ses Screws. 
| 
| 
| | 
| 
| 
| 
Blakey. Emmott & Co., Ltd … 4 Telegraph Mfg. Co. … Sup. 6 Midland Electric Wire Co. … 
Callender’s Bitumen Tel. &o.Co. 11 
| | WE Willeor & 2| ‘Telegraph Mig. Co.” Su. 
Dorman & Smith … ... 9 | Manufacturing Electricians. Woodhouse & one 
Drake & Gorham eee eee Sup. 12 Electric Apparatus Co. ave Sup. 2 Wire cee eee 
ig 2 & Telegraph Works Fowler Co. ... + 18 
Laing, Wharton & Down... Sup. 5 Co Felten & Guillesume …  .… 
Manville & Madgen eee eee A. B. Gill & Co. eee eco eee 4 ephew ee y 8 
Paterson & Cooper 19 P. Jolin & Co Bamsden, Camm & Co. … Sup. 3 
King, Mendham & Co. F.Emith& Co … 8 
Schmidt-Douglas: Electric Co. … 2 12 | Wire | 
Sharp & Kent 2 ‘Ze &Co. ... Sup. 8 
ioe Lg … Sup. 4 6 | Wood Casi 
ephens, Smith & Co. ... Sup. 4 ae 
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FARADAY 


ELECTRIC LIGHT FITTINGS, 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 


Manufacturers of Incandescent Electric Lamps, from 1 C.P. to 1,000 C.P., Swan's Miners’ on 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. : 


Contracta made for Electric Light Installations ; amongst their latest are the Athensum and National Liberal 
Clubs, National Provincial Bank, H.R.H. Duc d’Aumale’s house, and Steam Vessels. 


FACTORY: PONDADRS AND, MIDDLESEX. 


For Prices, Estimates and Particulars apply to 


THE sortir 13, Albert Mansions, Victoria Street, SW. 
DAVEY, PAXMAN & Co. , Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOILERS i FOR ELECTRIC LIGHT INSTALLATIONS. 


fn i | 
« PAXMAM, #5 : Morizontal igh Pre Pressure re Conpled Com Compound 
D. P. & Co’s Engines and Boller. 8 to 76 Hr. nom, D. Pv & Co. were selected to 
most durable and & eee 2224825 vide the moti for dri 
moet reliable in the market. Post RES Electrical Machinery at the Tealing 
DAVEY, PAXMAN & CO., Engineers, COLCHESTER. at work every evening in the Electric 
© ’Lownox Orrice: 189, QUEEN VICTORIA STREET, E.C. ase Light Shed. 
ments and Locking Lavers, to “interdependent. working.” This improvement together by connection tho Tel Le 


SAXBY & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, aw. ; 


VICTORIA INCANDESCENT LAMPS. 


THE ANGLO-AMERICAN BRUSH ELECTRIC 
LIGHT CORPORATION have to announce that in con- | 
sequence of the numerous orders they have on hand for their 
Improved Victoria Lamps all further orders will be executed 
in the rotation in which they are received. 


The new factory which the Corporation are erecting for the 
| manufacture of these lamps is being rapidly proceeded with, 
and will, when completed, enable the Corporation to execute 


all orders with the utmost promptitude. — | 
L Order, E. GARCKE, 


S 
7 
| 
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MAHOGANY, HARDWOODS AND TIMBER. 
ROBERT GARRARD & CO., nono 


CONTRACTORS TO RAILWAY AND ROLLIN STOCK COMPANIES. 
THOROUGHLY SEASONED Mahogany, Teak, Walnut, Oak, &e., &e. Dry Pine, Pitch 4 and Deals, 


CABLE CASINGS AND COVERS IN ALL wooDs AND DESIGNS. 
: Seasoned Woods cut to sizes for Telephone Boxes, Electric Apparatus, &e. 


LOGS .— Mahogany, Specifications on application. | 
Telegraphic Address: “ Acajou, London. 


FITTINGS OF ALL KINDS FOR CONTRACTORS. 


NEW PATTERN LAMPHOLDERS AND SWITCHES. 


Speciality: CHINA GOODS AND MAIN SWITCHES. 


APPLETON, BURBEY & WILLIAMSON, * 
91, VICTORIA STREET, LONDON, EC. 1993 


THE 


COMPANY, LIMITHD. 


| Offices: 106, CANNON STREET, LONDON, EC. 


MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, 


Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 
VOLT AND AMPEHRE METERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


NGANDESCENT INSTALLATIONS FOR SHIPS, OR FACTORIES, 


| om APPLICATION. 


Works: SILVERTOWN, | LONDON, — E. » | 


THE 


LONDON 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.O. 
Manufacturers of 


COVERED WIRES & CABLES 


oF ALI DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BALL AND  THLHPHONEH WorRk, &O.m | 


| 
Î 
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| 
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À 
| | 
| 
| 
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THE ELECTRIC APPARATUS COMPANY, Ltd, 


4, Charing Cross, SW, | Works: Arnold Road,Bow,E. Stores: Little Paris Street, Lambeth, 


PORCELAIN 


SINGLE POLE -CUT-OUTS, DOUBLE POLE CUT-OUTS. CEILING ROSETTES, LAMPHOLDERS,. 
., SWITCHES, AND WALL PLUGS. 
Samples and Prices on 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 1 
(J PLL, PL LLILE, Laurer on Engrg th yo Landon Cal, WILDING, 


1 VICTORIA STREET LONDON, B.C. ay 


RAMSDEN. “CAMM & CO... 


BRIGHOUSH. YORESHIRH, 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Face Contractors to HN. Postmaster-Goneral, the Indian and Colonial Governments and leading Railway Companies 
B. | | LONDON OFFICE: 72. KING WILLIAM STRSET- EO. . me 


SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, LIMITEN 


(MawaGeER—EDWARD J. DALE), 
KIRBY STREET, BATION GARDEN, E.C. 


ELECTRICAL AN MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED wo, 
| Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 3 


‘WRITE FOR ESTIMATES AND CATALOGUES, FREE. 
9, KIRBY STREET, HaATTOW GARDEN E.C. 


THE 


ACNE ELECTRIC worxs 


(ARTHUR Cc. COCKBURN, Manager), 


FERDINAND STREET, CHALK FARM ROAD, LONDON, NM. 


Telegrams: “SOUNDER, LONDON.” 


ELECTRIC LIGHT & TELEGRAPH ENGINEERS, 


Manufacturers of Electric Light. mer and Appliances, Electric, Telephone, Bell 
and Signal Apparatus. 
MAKERS OF THE NEW PORN OF PROFESSORS AYRTON à PERRY'S YOLIMETERS 


| ELECTRIC LAUNCH BUILDERS, 


Var 


Engineers ESTIMATES GIVEN 
FOR | 
MOTOR 4 and SHIP LIGHTING 
DYNAMO REPAIRS sé ELECTRICITY. 
A | 
SPECIALITY. 


Brow and Ateel Wire Drawers and Galvanizers, 


~ 


Millwall, LONDON, E. 


— 
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. LARGE DISCOUNT to the TRADE. SPECIAL TERMS 10 CENTRAL STATIONS 
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THE GENERAL ELECTRIC CO. 


_ MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 


5, Great St. Thomas Apostle, LONDON, E.C. 


Telegrams: “ELECTRICITY.” 
Works: LONDON, MANCHESTER, 
SWITOHES, AMMETERS, WIRES, 
LAMPHOLDERS, VOLTMETERS, CASING, 


Laure, | EBONITE, ELECTRICAL SUNDRIES. 


DR. 


ELECTRICITY METERS 


FOR CONTINUOUS CURRENTS. FOR ALTERNATE CURRENTS. 


| 7. 1301 {instrument Se for continuous or alternate currents, to mont 12 amp., £11 10 


99 99 99 9 25 99 £12 10 
1908 ” 9 99. TE 50 , £14 0 
No. 1804 99 9 9 100 ,, £16 0 
Ne 1305, M. 99 99 » 150 , £18 0 
No. 1306 99 9 99 200 , £20 0 
No. 1307 ” . 99 99 | 99 99 300 ,, 225 0 
No. 1308 99 99 99 . 99 | 400 99 £30 0 
0. 99 99 9 500 ,, £35 0 


_ WRITE FOR CATALOGUE. 


- 
« 


| 
| 
| 
| 
LE | 
| | 
| | 
hy L | 
} 
| |: KT, | 
| | 
| | 
x | | | | 
| | LE | | 
| | | 
| | COppg. | | 
< / / | | 
No Recalibration. | 
| | . No skilled attention | 


| ELECTRIC GLOBES, LAMP GLOBES AND GAS SHADES 
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J. E. SPAGNOLETTI & CROOKES, 


Adelaide Works, Uxbridge Road, LONDON, 
MANUFACTURERS OF ALL CLASSES OF 


made: LIGHT AND TELEGRAPH APPARATUS AND FITTINGS, 


AGENTS FOR GASSNER : 


(November 16, LES 


8; 


CHINA CEILING ROSES — 


JOHN FOWLER CO. (LEEDS), LIMITED, 
| 


LEAD-COVERED CABLES AND WRES 


LIGHT, TELEGRAPH, TELEPHONE. 


BATTERY BOXES, with Hinged Lids, is. per 
_ cell, under four; 9d. per cell, above four. 


WWSALATION 
LOW CAPACUX. 


Vu AFFECTED BY WEATS: 


_ Specially suitable for «very description of : 


UN DERGROUN D WORK. 


J stablished 1890, Telegraphié Address: “ Ruby,” Glasgow, | 

A. @& RN. | 

| ‘St. Rollox Flint Glass Works, Glasgow, 
MANUFACTURERS OF 


In every variety of Style and Colour. 
Lithograph Books and Price Lists of Gas Moonsand Shades, Electric and Lamp Globes. 


EVERY INSTRUMENT MAKER should have an ENGRAVING MACHINE. 


Better work is done by it at less cost than that of hand work, 
and the machine is applicable to a variety of other purposes, 


Bheets, Rods, Tubes, Cells, &e., for Electrical | Purposes. 
MANUFACTURED BY 


THE NORTH BRITISH RUBBER CO., LIMITED, . 


AS SUPPLIED TO H.M. POSTAL TELEGRAPH FACTOR 


Edinburgh ; London, 57, Moorgate St.; Manchester, 6, 5 Charlotte St. 
‘Liverpool, Cereal Court: Glascow. 106. 


| 
| 
| 
| 
THE PRICES UF THESE UELLS ARE AS FOLLOWS: 
Single Cells - - - - 4 6 each. 
| Perdozen - -. - - 40, | 
| Per case, containing 32 
Skeleton Frames, to hold 3 - 09 ,, 
| if À 
13s. PER DOZEN. | eae 
Over 
| SE] 
BXECU 
For 
| | iy 
| WRITE | NS € » 
| for (TAL 
gee | SAMPLES NO CROSS-TALK. 10-Wire Telegraph. 
. ‘| © e:, 
AA À . , «4 
À | 19-Wire Telegraph 
| A il ~ .e .e e °° e ( bl ea,? + À ! 
RS | | e 4 es Je Se 
| ig | 104-Wire Anti-Induc- 
Electric Light. ill 64-Wire Anti-Induction Telephone. | tion Telephone. : P 
Vi (pT gt Insraumeur Manes, | 
| | | 
A N | | t. 


HOUSTON 


SYSTEM OF 


ELECTRIC LIGHTING. 


Over 400 Companies using the THOMSON-HOUSTON SYSTEM, and over 50,000 Are Semen 
in Daily que. besides nearly 20, 000 in Private Use. : 


SELECTED BY THE 
THOMSON-HOUSTON 
EXECUTIVE COMMITTEE 
SYSTEM 
For the whole of the WAS AWARDED THE 
AMERICAN EXHIBITION, ONLY GOLD MEDAL 
iss‘7, GIVEN FOR 
Ani NOW LIGHTING the WHOLE à ARC LIGHTING 
EXH | Internationl 
at | INVENTIONS 
BARL'S COURT, LONDON. LONDON: 1885. 


sorts, à > 


OUR SYSTEM OF ELECTRIC LIGHTING IS COMPLETE IN EVERY DETAIL, AND IS UNEXCELLED IN THE EFFICIENCY AND WORMANSHIP OF THE 
‘APPARATUS; IN THE BRILLANCY, STEADINESS AND COLOUR OF THE LIGHT PRODUCED, AND IN AUTOMATIC REGULATION. 


ALTERNATING CURRENT ELECTRIC LIGHTING APPARATUS. 


The Instalment of over 100 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to alt 


ESTIMATES AND CIRCULARS SENT ON APPLICATION. 


PRIVATE INCANDESCENT LIGHTING. 


We have fitted in Country and Town residences some of the most Complete Incandescent Plants in use in England. 
References from Architects. 


ARTIsTic FITTINGS. 


Our Showroom on the First Floor contains the most Varied Collection of Artistic Fittings in 
 Wrought Metals, designed specially by an Artist of Repute. . 
The room is darkened, and the lights are in operation all day, consequently the exact effect can be arrived at. 


¥ LA À À À À À À À À: 
À À AAA RA LÀ À À À À À À 


WHARTON 


rq ht NEW BOND STREET, LONDON, W. 


si 
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WAR OFFICE, 
est 


| G.B&K.&G.&P.Jt. 


Hull & Barnsley. 
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{ | 
CONTRACTORS 


. 


| TELEGRAPHS, 
FOREIGN GOVERNMENTS, 
Also to the following 

RAILWAYS: 


G. & 8. W. 


Highland | 
G. N. of Scotland 
Dundee & Arbroath | 
G. W. 
M.S. & L. 
Cheshire Lines 
N. 8. Ry. 


~ 


TELEPHONE COMPANIES : 
United 
National 
Lanc. & Cheshire 
S. of England 
W. Counties & 8. Wales 
Northern District 
Telephone Co. of Ireland. 


ELECTRIC TRAMWAYS : 
Blackpool 
Portrush. 


All Leading E. L. Companies, 
Colljery Companies, 
Bridgewater Navigation, 
Manchester Ship Canal, 
Nobel’s Explosive Co., 
Faversham Cotton Powder Co., 
Glasgow Exhibition, 

And OVER 550 OTHERS. 


the RAW MATERIAL in our own shops, hence our 


2 2 22222 


ELECTRIC LIGHT LEAR 
(VULCANISED RUBBER, &c, &c.), 


PENDANT CORDS, 
IN STOCK. 


NS 


LARGEST WORKS IN THE PROVINCES DEVOTED 
EXCLUSIVELY TO ELECTRICITY. — 


The above are manufactured absolutely from 


ability to supply Goods of the HIGHEST QUALITY 
at BOTTOM PRICES. | 


CATALOGUE of 250 pages FRÈE. 
Our Travellers will be instructed to wait upon 
Buyers who will kindly send their name and address. 


‘ LIMITED, HELSBY.” 
‘ CONCENTRIC, LONDON.” 


LONDON TELGPHONE: No. 1935. 


TELEGRAMS: 


Where Full Stocks are kept. pr 


Lonnon Orrice: 29, QUEEN STREET, EC, 


ee, ee 


| 
>), <p, | - 
L. & 8. W. | À RES \ AND AND & COM ly | | 
G. N. SN re”) . ly, 4 = 
N. E. Ray i AND æ, | 
urnes APPARATUS NT AN4N COMPOUND À 
— sy — ‘ve — 
143 INSTRUMENTS] PENDANT) CASTINGS 
OF Of TR — AND 
A OÙ AND LE 1 
WIRES PATER e/ || 
| 
Se CAS cy | 
<A 
SEAR _WA 
| ee | | |: 
| 
| 
# 


| 


WOODHOUSE & RAWSON, Lo. SEE PAGE m 


WHEATLEY KIRK, PRICE & GOULTY, 
ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBBITRATORS, 
62, QUEEN VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANCHESTER. ins 


PLANT” 


For every description of New and Secondhand 


Ready for immediate delivery, consult 


Glectrical lant,” 


Published Monthly, Post Free, 6d. - 


Oo: 62, QUEEN VICTORIA STREET, LONDON, EC. | 


Telegrams: “INDICES,” LONDON. Telephone: 1083, we 
18, St. J OHN'S SQUARE, CLERKENWELL, 
LONDON, | 


COMMISSION ROOM 
Jus OF DYNAMOS t BLRCTRIGL GOODS. 


|. Is prepared to receive Dynamos and other 
Electrical Goods for Sale on Commission, and | Sn + 
‘can at a few minutes’ notice put any machine 


down and run it to show intending purchaser 
its output. : 


A LARGE QUANTITY OF CABLES, SEVERAL DYNAMOS, AND VARIOUS 
ELESTRIOAL 00008 STUCK 


INSTITUTE OF MEDICAL ELECTRICITY, 


LIMITED, 


REGENT ST. LONDON, 8. W. 
(Entrance in Jermyn Street.) 


_ UNDER MEDICAL SUPERVISION. 
Electrical Electro-Baths, 
Massage, Electro-Medical 
Instruction in Blectro-Therapeutics and Massage. 


FOR TERMS, APPLY T0 THE MANAGING DIRECTOR. 


VULCANITE. 


HARBURG IND1A-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET, E.O. 


_EBONITE. 


(GARBONS — For all kinds of Electric Light, Le- 


clanché, Bunsen, and Grenet Batteries, Telephones, &c. 
The best, cheapest, and most reliable for every kind of lamp. 
Carbons of any size, shape, and of every description, manufactured 
to order at the shortest notice. — JAMES W. COLUMBINE, |. 
2, Carlisle-st., Soho-Square, W., London 


ANTED.—Bell-Blake or Gower-Bell À , royalty 
paid, state lowest price.—G. Hopason, Stonegate, York. o¢s; 


LECTRICIAN desires engagement, u understands d 
arc or incandescent, and general installation work yoo a 
lators) and attention to engines ; first-class references.— 
Address,‘ ELBCTRICIAN," 70, Harbour Lane, London, 8.E. 


REMAN wanted by afm of Electrical Enginers in London 
-for the Wire a thorough pue of 
wire co th references, 


in all its ar ve letter, wi 
to Wine,” Exvecrricat Review ily 


) ELECTRIC - WIRE MANUFACTURERS Employment 
wanted as traveller or foreman, 10 
ved machines 


‘Can suppl im silk and 
cotton-covered wires ‘ rubber covered electric t leads, 
&c.—* B. G. Hopess,” 13, Stamford Road, Dalston, N. 


w accum 
arc, incandescent, telephone, men to À and under- 
cable work, can plan, fit up, and work installations ; 
has had experience abroad.— 


testimonials; has 
35, Victoria Road, Plaistow, E. es 
ITUATION wanted by young man in Electrical Manufacturing 
or Com theory and some 
LECTRIC BELT MANUFACTURERS to make 
electric belts and bands to order; in quan 
municate with ‘“ ELectrics,” 1, Street, John’s 
Wood, N.W. 


ae re < # quaatity of good: second-hand cable in 


gcod 
condition cheap, including 7/16’s, 7/18’s and 
No. 10 B.W.G. ‘Alas tives chant Ly the 


Brush Company and other makers.—Full of Ennasr 
J. GaizLerr, 26, Red Lion Square, Holborn, C. | 2576 
IRE.—About 8 cwt. of new mé arerl wire, made t 


' Glover & Co., including No. 16, 18, 20 and 24, Is. 2d. 


| 1s. 6d. per lb.—Enwasr J. GILLETT. 2577 
IBRARY FOR SALE.—The English, French, German and — 

Italian books, on electrical subjects, of a well-known tele- 

graph engineer are for oe 0e be seen at the 

Offices of the ELEcTRICAL w, E.C. sexo 


IWENTY-FOUR new 50-Volt Woodhouse & Rawson latest 
sch Gus lamps. £3 103. the lot. : 
net J. GiLLerr, 26, Red Lion Square, London, W.C. 25:2 


OF UNDERGROUND ELECTRIC CABLES.” Pro. 
Tustrated.—Translated from the of Dr. Francois 
ve Kinetic Co., 26, Norfolk Stzeet 


[Nstauctions FOR THE LAYING AND & 


IMPORTANT TO ELECTRICIANS, CLOCKMAKERS, GUNMAEERS, &c. 


(adopted STANDARD SCREW THREAD, 
LÉHMANS, 88, Hampahire by Te others), 
Avenue. 2657 
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à: 


| THOMAS CLOUGH & OO. | 


Makers all the most Improved Machinery Electric Wire 


. Prices and References to STRANOING AND WAKING CABLES 
7. H. ROYCE & Oo, Blake 8, Hulme, Manchester. Globe Works, Rochdale Road, Manchester, 


APPARATUS 


FOR THE 


LIGHTING 


GLASGOW 


_ BY THE 
LIM 


FOR DISPOSAL ON FAVOURABLE TERMS, 


THE APPARATUS MAY BE SEEN AT THE EXHIBITION BUILDING. 


| sa Prices and Particulars may be obtained from :— 
Mr. COTTAM, the Exhibition, Glasgow; 
' Mr. GEIPEL, 123, Hope Street, Glasgow; 6, York Place, Edinburgh ; and 

THE SECRETARY, Belvedere Road, Lambeth, London. = | 


STEADINESS. BHCONOMY. CHEAPNESS. 
LACOMBE & CO.—_WORKS, LEV ALLO PERRET, NEAR PARIS. 


London Agent.—H. W. EDLIN, 7, LITTLE + ST" 
Telegraphic Address: 


WESTMINSTER. TUE 
“LACOMB 


CHINA SWITOHES AND ALL ELECTRICAL FITTINGS. 


REGISTERED. 


View of Base —No Metallic or 
er Conducting Parts. 


The Base, Cover, sardle of the Switch and Wall C Connector are enti ely of Ch and 
e Break and Fuse can be had in any colour. ee eee Double Break. 


| FOWLER, LANCASTER & CO, Blectrical Engineers, Manufacturers and Gc À : 


ALBERT WoRES, GRAHAM STREHET. BIRMINGHAM. 


| 
| 
| | CHINA. — CHINA. | 
| 
LIMP HOLDERS LMP NOUS. | | 
LA | 
3 
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SPRAGUE 


15 H.P. 220 Volts. 


APPLICATIONS TRAMWAY 


j 
- 


THE SPRAGUE COMPANY has the following tramways in operation, or in process of construction, 
in the U.S. :—Richmond, Va. ; Richmond Extension ; Boston, Mass. ; Cleveland, Ohio; St. Joseph, Mo.; Wyatt 
Park Railway ; Wilkesbarre, Pa.; Wilkesbarre Extension; Carbondale, Pa.; St. Joseph, Mo., U.P. River; 
Wilmington, Del. ;. Harrisburg, Pa. ; Lafayette, Ind.; St. Joseph, Mo. Extension ; Davenport, Ia. ; Salem, Mass. ; 
Brocton, Mass.; Hartford, Conn. ; — Pa. ; Steubenville, O. ; Manchester, Va. ; — O.; Wilmington, 
Del. Extension ; Sandusky, O 


Below we give partial data with regard to one road, that in Richmond, Va. :—It is the most rene, 
difficult and successfully operated electric street ee in the world. The attention of railroad men is called 
the following facts as to its operat operation :— 


The total trackage is 12 miles. Streets covered, 9 miles. ‘Maximum grade, 10,', per cent. Longest 
grade is 5,600 feet, varying from 2 to 8 per cent. The curves are 39 in number ; such as a 27 foot radius with 
5 per cent. grade ; 40 foot radius with 8} per cent. grade, &c. Ten miles of the road are now operated, being the 
heaviest part, with about a mile’ of up grade ech si Total equipment 70 cars. 


METHOD OF JUMPING FIRE HOSE:ON TRACK IN RICHMOND, VA. 


Every Road a Perfect Success. One Design. One System. Au Dynamos and Motors 
Standardised. All Parts Duplicated. Absolute Certainty of Daily Operation. 


SPRAGUE MOTOR 


16 & 18, ‘BROAD STREET, NEW YORK CITY, U. SA. si 
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MANUFACTURERS OF 


ELECTRIC LIGHTING PLANT 


OF ALL DESCRIPTIONS. Vay 


‘been Fitted to the 
most recent 
WAR SHIPS| 
of the following | 
GOVERNMENTS, 
PATENT TURBO-ELECTRIC GENERATOR—COYHAMO AND ENGINE COMBINED). 
ENGLAND, | rourteen of these GENERATORS were used for LIGHTING the WHOLE of the 


ITALY. FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded 
CHILI, 


|THE ONLY GOLD MEDAL 


AUSTRIA, 
CHINA, 


JAPAN, ELECTRIC LIGHTING 


vs AMERICA 1 


Osos Gateshead. | | 


GA TESEEAD-ON-T 


THE WHOLE OF THE 
_ FIVE COURTS” 
.. OF THE RECENT 


NEWCASTLE | 


_ SOLE MAKERS 


“SUNBEAM” 


Af 


LAMPS, | 
de SILVER R MEDAL | 


HIGHEST AWARD. * 


PRICES AND PARTIOULARS 
ON 


Address : 
“SUNBEAM, GATESHEAD,” 


FROM 200 TO 1500 C.P. 


Fr 
Our System has a | Over 00 Steamships 
of the leading 
Passenger and Trading 
lines have been 
successfully fitted, 
SPECIAL PLANT FOR 
ENABLING 
STEAMERS TO PASS : 
THROUGH THE 
| SUEZ CANAL AT 
| An \ | | 
py, 
| 
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E Dison Ss. 


THE NEW 


16, 1888. 


EDISON INCANDESCENT LAMP 


Requires less than half an Ampére. Only 8 Watts per Candle. 
GREAT ECONOMY. | 
TIWELYE 16 C.P. (Actual) Lamps per Mechanical Horse-Power. 


These American Lamps may be obtained for England from the EDISON & SWAN UNITED ELECTRIC 
LIGHT COMPANY, LIMITED, 13, Albert Mansions, Victoria Street, London, §.W.; and through 
~ Local Companies for the Continent, &c. Orders can be filled from Stock on application to— 


| « DEEE, . 2658 
Agent American Edison Factories, 7, Rue de l'Empereur, Antwerp. 


THE GULCHER ELECTRIC LIGHT & POWER COMPANY, LIMITED, 


BATTERSEA FOUNDRY, S.W. 


GÜLCOHER DYNAMOS_ 


IMPORTANT REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM 4 TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


ARC ELAM rE 
Complete with Globe and Fittings, or in strong Factory Lanterns, 1,000 C.P., £10; 2,000 C.P., £10 10s.; 3,000 C.P., £18 40s. 


— SPECIAL DYNAMOS TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING METALS, TRANSMISSION OF POWER, &., &c 
Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 


ewes wae 2 obtained from the Com rape a Representatives and ts :—Messrs. W. Menzize & Co., 50, Side, Newcastle ; 
Messrs. F. B. Weicu & Co., Market St., Manchester ; Messrs. W. Lestzr & Co., 11, West Regent St., Glasgow ; fr. C. G. Mouxrarx, Eagle 
Foundry, Birmingham ; Mr. Lewis N. Aberdare Mr. W. Mr. Wimeuurst, 20, South St., Hu ; 
Messrs. Fountry, London Mr. J. 52, Cannon Street, London ; or direct by application xsd 


SELIG, SONNENTHAL CO. 


SOLE AGENTS rom 


Whiton’s “ Hercules” Genuine rs 
“Cleveland” 
Drill Chucks Twist Drills. 
Whiton’s “Lightning” — 
Amateur’s. Screwing Ma- 
» New Geared chines and 
Lever 
- Universal Chucks 


with 3 or 4 jaws. ns 


Shaped Dia- 
Whiton’s New Indepen- mond Tools. 
dent Chuckswith Elliptic and Coil 
3 or 4 reversible EE 
4 2 in. to ‘Tube Scrapers. 


_ "Eclipse” patent Chucks. 

“Tanite” Solid Emery 
Wheels and 
Grinders. 


| Chucks _Licensees of 
orton’s _,, Quick Speed Drilling, 
Patentees or Licensees Planing, Saw Filing, 
| Punching & Shearing, 
à = Vices. _ Twist Drill Grinding, 
| rs — Sand Blast Cleaning. 
errule Extractors. Also of 
Bearing Leveller. “Sundale” and 
Filler. “Victoria” Hollow 
Screws. S Lath 
Portable Pile Drivers. 


“Sundale” Pulleys, 


35,'Queen Victoria St, & Lambeth Hill, LONDON, E. C. | 


| 
| 
| 
| 
| 
| 
| 
| 

i Winding Machines. | 
| LORS Lift and Force | 
| 

| | 
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WESTERN ELECTRIC 


TELEPHONIC AFFARATUS 
ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS' AND ELECTRIC LIGHT. © 


79, COLEMAN STREET, LONDON, 


CROMPTON 


U levies all kinds of E loctrie Lighting ( isolated 
_ plants or Central Stations), Ship Lighting, Electric 
Smelting and Depositing, Electric Traction and 
Transmission of Power ; and being large manufac- | 
turers of machinery for electrical uses can supply 
every requisite at short notice. Estimates free. 
| Reports made. Particulars of leading installations 
and Lists sent free by post. Work carried out in 
any act of the world. 


MANSION HOUSE E.C.; AND ARC WORKS, 


ACCUMULATORS. 


Nimples: Mechanical Method of Relding | Plates. with Lipped Edges to retain active material. 


DRAKE & GORHAWM’S PATENT | 


RING CONTACT 


DRAKE & GORHAM'S PATENT EXCESS INDICATORS for DYNAMOS or ACCUMULATORS. 


SOLE LONDON REPRESEN TATIVES FOR ELWELL-PARKER, LIMITED : 171 


CHICAGO, NEW YORK AND ANTWERP. ” 


__Drrenber 16, 1888.) THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


| Eighty of these lamps were used for lighting the grounds of 


SMALL ARC 


“DIAMOND.” 
300 to 700 CP. 200 to 400 OP. and upwards. 
_5'5 to 10 Amperes. 4 to 7 Amperes. 


56 to 70 Volts. | 60 to 60 Volts. 


the Newcastle Exhibition, 1887, and gave complete satisfaction. _ For running in parallel circuit with incandescent lamps. 


GIVE A PURE WHITE LIGHT. PERFESTLY STEADY. 
STOCK KEPT. PRICES ON APPLICATION. | 


THE WOODHOUSE RAWSON 


ELECTRIC SUPPLY CO. OF GREAT BRITAIN, LIMITED, 
11, QUEEN VICTORIA ST., LONDON, E.C. 


LIST A7? 110 PAGES ILLUSTRATED, POST FREE, 1s. 808 


REID BROTHERS, 


12. WHARE ROAD. CITY . ROAD. LONDON. WN. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
TELEGRAPHS AND ELECTRIC LIGHTING | | 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
"MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. : 


| GARUFACTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPTION. 


CALLENDER'S BITUMEN TELEGRAPH & WATERPOOE 00, 


LIMITHDD. 
101, Leadenhall Street, LONDON. Works: ERITH, KENT. BRUSSELS : 41, Rue des Champs Eiysées 
Telegrams: “CALLENDER, LONDON.” 
CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
, SPECIALITY—Underground Electric Light Mains. | 


MAKERS OF OALLENDER-WEBBER CABLE CASES. 


AND CABLES 
For all descriptions of Electrical Work, Underground, Aerial, House and Ship Wires, Braided, 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELECTRIC LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING CO, 


: 45, Broadway. BOSTON. _Works: NEWARK, NJ. PHILADELPHIA. CHICAGO. 1988 


| 

| | 

THE | 

| 

| 

| 

| 

| 

| 

i | 

| 

| 

8 

| 

| 

| 

| 

1 

| 

| 

| 

: 

| 

| 


sil TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. [November 


A HIGH-CLASS VE 


LUBRICANT. 


“ENGELBERTS LUBRICATOR: 


SPECIALLY SUITABLE FOR 


ELECTRIC LIGHT INSTALLATIONS. 


EXTENSIVELY USED BY 


The Principal Companies, Government Buildings, Exhibitions, Railway Companies, &c., dc. 


CORROSION IMPOSSIBLE. CANNOT “ GUM” OR “CLOG.” || 


Dar” Gs. ©». Ganon. 


PATENTEES & SOLE MANUFACTURERS— 


ENGELBERT & Co., 70 & 71, Bishopsgate, LONDON 


«ats co., 


INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS. 


Central Offices and Works:—MILAN. Submarine Cable Works:—SPEZIA. 
Telegraphic Address :—“ Societa Pirelli, Milano.” 


SUBMARINE CABLES. INSULATED WIRE OF EVERY DESORIPTION FOR TELEGRAPHS, TELEPHONES, ELESTRA 


LIGHTING, AND ANY OTHER ELECTRICAL WORK.. 
Contractor to the Royal Navy, Government Telegraphs, and the Principal Railways, Electric Light 
and Telephone in conde | 


Js. ORNE co. 


MANUFACTURERS OF EVERY DESCRIPTION OF |. 


| APPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, MAGHETISS, 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, ae, 


IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, do. 
HLHOTRIO BHLLS AND BATTHRIES. 


ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 
Pric List of Chemical Apparatus with 650 IUnotrations, post fres eight stamps. 


“TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. | : wt | 


J. ORME & Co. (ait he), 65, Barbican, London, BGy 
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LED. 
” ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEA 
FINSBURY 


NEAR LONDON. 
London Office: 49, PAVEMENT, 2.0. 
4 LONDON ” DYNAMOS AND MOTORS tor ali purposes. All ciéne ready for immosinte delivery. Made by special machinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNANO has a higher commercial efficiency than any other, either English or American. 
SPHCIAL AUTOMATIC IN and DEINAMOS Le for SERIE LIGERTING 
Everything Electrival. to Contractore.— Messrs. Statter for wiring jobs. 


RONALD A. SOCOTT’S HZARDENED INDIA-RUBBER V 
(Approved of and week by the Admiralty; Siemens Bros. & Co., L464 Brush Blostrie Light Led ; @ Guite-Percha Werks Go., R. B. Cromptin & On, 46.) 


For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 


| Adéress—R. A. SCOTT, Electrical 881, King 
ADMIRALTY P PATTERN MLBOTRIO LIGHT à 100 


THE BABCOCK & WILCOX CO. 


PATENT 


TUBE STEAM BOILER. 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


= but — 
= 
S| = 
| 


Works :—KILBOWIE, near GLASGOW. 


Head Office for Europe:—107, HOPE STREET, GLASGOW. 


London Office:—114, NEWGATE STREET, EC, | _ Paris Office:—20, BOULEVARD VOLTAIRE. [se 
Manchester Office:—8, VICTORIA sera Colonial Office:—8, SPRING ST., SYDNEY, N.S.W. 


ARMINGTON-SIMS PATENT ENGINE, 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


. AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS —e 


GOLD MBDALS: 


EDINBURGH, 1886; LIVERPOOL, 1 


SOLE MAKERS: 


PRICHS man APPLICATION. 
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perfect ever produced. 
AV echanically the simplest, 
GGlectrically a great advance 


L Type (15 Plate) Ship Lighting Cell 


Hem  Ynblications. 
2nd. Ed. 1888. Demy ‘The E.P.S. Automatic System for the Public Supply of Electricity from Storage Batteries." 
Yuustrated (atalogue.—SEconp EDITION, 1888. RoyaL OCTAVO. 


EPS, ACCUMULATORS, STANDARD TYPES. || ACCESSORY RY APPARATUS. 
L Type (Glass Cell). Great Storage Capacity. | | Regulating Switchboard, 6 60 to 1,000 amperes. 
L Type (Teak Cell), specially made for Ship Work. Automatic Apparatus. 
Type for rapid discharge Traction Propulsion. Current Switches. 
easuring Apparatus. 
C Type for Train Lighting. : Electro-Motors. 


V' Compact Portable Sets for Vehicle Lighting. Electric Launel 


Electric Tramears, and every requisite for 


Special Cells made to specification for— _ Installations on the Storage System. 
Contractors for— 
Telegraph and Telephone Purposes, | Central Station Lighting, 
Military Work, = | Isolated Plant Installations, 


Miners’ Lamps, Temporary Lighting Jobs, &c., &c. 


# 


COMPANY, LIM ITHD, 


4 GREAT WINCHESTER STREET, LONDON, oT 
Telegrams: “Storage, London. 


Calcutta International Exhibition, 1884, 
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DAVID MOSELEY SONS, 


Chapel Field Works, ARDWICK, MANCHESTER. 


2, 4 & 6, New Brown Street, MANCHESTER. | 20, Rue des Marais, PARIS. 
14, Aldermanbury Avenue, LONDON. | 14, Place Sainte Gudule, BRUSSELS. 
67, Miller Street, GLASGOW. 29, Kl Reichenstrasse, HAMBURG 


eng Rods, or Tubes. Separators, Influence Machines for High-Tension — 
Currents, Cylinders and Plates. ong 


VULCAN ITE & EBONITE ons 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &c. 


Sheet, Washers, Valves, Cord, Tubing. Ball Valves, Buffers, Door Mats. Packing of all descriptions. — ‘MECHAMICAL 
Delivery and Suction Hose. ) . Purposes. 


| SOLE MANUFACTURERS OF THE “SIMPLEX” COTTON BELTING AND THE “ANCHOR” FIRE BRIGADE HOSE. 


. | Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical Articles, Bicycle and reer 


Tyres, and all descriptions of India-Rubber Goods. He 
PRICE LISTS ON APPLICATION: 


MARSHALL. SONS & Co. Lip, 


BRITANNIA IRON WORKS, GAINSBOROUGH. — 
OFFICES, SHOW ROOMS AND STORES MARSHALL'S BUILDINGS, 79, FARRINGDON ROAD ES. . 


COMPOUND STATIONARY ENGINE AND BOILER, 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. ‘} 


Calcutta International Exhibition, 1884, 


Awarded First-Class = 
k 
| { | 


>] New Reduced Prices, free on application. 
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BELUS ASBEST 


— 


ADVANTAGES. OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 

a == ASBESTOLINE saves from 60 to 90 per cent. of the Cost of Oil. 

ASBESTOLINE is the Cleanest Lubricant. 

ASBESTOLINE is favoured by Insurance Companies. AS 

ASBESTOLINE is the most Inodorous Lubricant. 3 = 
Œ 


ASBESTOLINE is the safest Lubricant from Ignition. _ 
ASBESTOLINE has beaten all other Lubricants in trials. à 
ASBESTOLINE is applicable in and out-doors in every climate. : 

Ait bps are che ASBESTOLINE requires no special application. BELL'S ASBESTOS. 


CONSISTENCY OF ASBESTOLINE. 


ASBESTOLINE, to all circumstances, is made in four ASBESTOC 


ASBESTOLINE, A, is specially adapted to ordinary Land whan 


, in and out-door, in this country. ASBESTO | | 


calenders, p 
machines, &c., where bearings heated ! 
also on land when it is desirable through, wad + 


and sometimes 
have Lubricant stiffer than A. Instead of pan 
The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other 


Supplied in Kegs, 28, 56, or 112 Ibs. Price 2s. 3d. per lb. Kegs Free. 


SPHCIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “Ashestoline” equals 2 gallons of Oil weighing 18 Ihe, 


consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants, 


Below will be found illustrations of the mode of fixing Lubricators for Asbestoline to bearings. Petpet ne Relat cary 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY, | 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Owing to the number of Greases now ofiered, samples of BELL'S ASBESTOLINE were submitted to Otto Hehner, ‘tn ae 


subjoined Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 
subjected sample of Bell's Asbestolino taken from the 


J. Bell and Son, in Southwark Street, to a number >s Asbestoline is as absolutely safe 0 lubricant as can be 
of tests, in order to ascertain whether its use in Mills or Factories desired or obtainable. In the case of 


ht contribute to the danger from fire. cause it does not assist the conflagration te Le Ineapabs 
found that Abestoline ignites only with the of to ppoutansens combustion on, either by itself | 
pero À ber de t into contact contact with inflammable material. 
ee norme soaked in Asbestoline burns, if anything, From the physical nature of Asbestoline its use is of necessity 


den than RE D © . perfectly clean and free from waste. 
high ‘that it it lies bayou range of M "Thermo: | (Signed) OTTO HEHNER, Public Analyst. 


BELL S ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRICED CATALOQUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. 
Depots:—MANCHRSTER : Victoria Buildings, Deansgate, — tnd 


| 
| 
4 | . 
We 
this country | 
in the numerous CASES DOCIAI GIMICUILY hich D & 10 Marked à Stee! AC on Wor Collieries, Cotton and Mills, 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modern machines. few Mute, on 
per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication of an 
has not received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and support. xpar 
Fiat 
compe 
plie 
out w 
never 
| | -+ < 
| | N= Æ / 
Lubricator Sao Showing Section of Lubricator fitted to Lubricator in different Position 
Excentric of Vertical Engine. ordinary Bearing. : for loose Pulleys. 
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BELL’S ASBESTOS 
NON-CONDUCTING COMPOSITION 


For Covering Boilers and Steam Pipes. 
WILL REDUCE LOSS BY RADIATION TO A MINIMUM AND SAYE 40 PER CENT. OF FUEL. 


It is essential in a covering it 

contraction, the heated surfaces to which 

Fiat Fit Bottoms, and its adhesive pre ke it to me 4 


le 
tions. Our Covering Save its Cos 
h, In al reepocts iti 


Will remove incrustation from Steam Boilers of all kinds without chipping. 


|A shows Boiler Plates when incrusted. B à 


| ding the grat cs rhs great economy of fuel is effected, and À À 
from vealed e life of a 
and covering its ndredfold. Grmousible it should be sed through Feed Pump or , which it will 
clear from incrustation. The small this the most and more than 
e higher price we charge for a fluid, w Dès en of many other makers, is useless. 


| Prise die, per Cale. Second Quality, 2s. 6d. per Gallon—guaranteed superior to the best sold by other firms. 


UANTITY UIRED.—Quarter-pint weekl indicated; where the water is bad rather more, 


118, SOUTHWARK ST., LONDON, S. E. 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. 
CARDIFF : 46, James St., Bute Docks. BIRMINGHAM: 1, don Bright St. HULL: Hamber Dock Basin. GLASGOW: Rr SL 
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> do this it m 8 ntly elastic to prevent cracking ving. | 

applied. This Composition is daily nm to Tanks with Rou or | 

to the surfaces without bands or any device necessary for holding on other | 

in a few months, lasts for og Mercer which it can be taken off and | 

iperior as to be infinitely cheaper mpositions sold at one-fourth the | 

bag, will cover six times more surface than other materials which are sent | 

her Compositions to be a sham. 
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À janufacturers & Metal Merchant 
| HAVE REMOVED FROM 4 
BOWLING GREEN LANE, FARRINGDON ROAD, LONDON, EC, | 

| | TO 
24, CHARLES STREET, HATTON GARDI 
| LONDON. 


L 1 
HI 
SOLE AGENTS FOR J. O. MOUCHEL'S GH CONDUCTIVITY COPPER 


‘Straight Drawn, Brass, Iron, and Steel, Round, Héraçon and Fiat ; all Sizes kept in Stock, 
Estimates for Screws and Tarned Parts on Receipt of Patterns, Considerable Reduction for Large 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 3 
| 63 64 65 66 : 67 
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JOHNSON & NEPHEW, 


PATENT OFFICE. | TRLRGRAPH AND TELEPHONE LINE 
Lowpon Orricz: | 
. GARDNER, 8. GREAT WINCHESTER STREET E.0. ix 


166, STREET, 
10 ELECTRICAL ENGINEERS AND OTHERS. 


STAFFORD & EAVES, 


VOLT WoREsS, COVENTRY. 
Londom ‘Agente: 


Wm. M. FOXCROFT 


(Successor to the late W. Foncroft, also F. Lucas), 
Telegraph and Telephone Case Mapnfacturer, 
| 36, PEROIVAL STREET AND 9, SMITH STREET, 


CLERKENWELL, LONDON, E.C. 
(Oflces-PERCIVAL STREET). 


\ 
Al rat SE 
| li} 


Prices from £1 10s. to £5 10s. 
PERINSTRUMENT. - 


| | Lock and Block, Single Needle, Bell, Seunder, Perforator, 
“== LIBERAL TERMS TO THE TRADE. a? 


Photometer, Telephone Cases, Battery Boxes, &c., &c. 


PRIZE MEDALS, LONDON, 181; PARIS, 1001. 901 


CALEDONIA WORKS, HALIFAX, 
| Contractors to Der Maijesty's Government & Railway Companies 


BEST REFINED THLHEPHONH WIRE. 


| PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 
SPECIALITY —TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


conductivity— lengths. COPPER WIRE and TAPE for 
WIRE, iil sises for covering STRAND WIRE all kinds. 


GALVANISED HARD 8 


(Bee 
à 


| | 
4 7 & Cc | 
| 
| with | Europe, America, and the British Colonies, for supplying the | 
‘hirty-five — Coventry Dynamos and Motors, which have substantial advan- 
7. ere DR tages over all others. They are made in ten standard sizes, 
À TC = Protection (9 months) | °F can be built to customers’ own specification for any output, | 
| weer: 4 4c. Fall Patent (4 years) |_*peed, current, or voltage | 
| | H.M. Postmaster-General. \ | Street, | 
1 |) THE stannore 
i | \ | | 
; 
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BLAKEY, EMMOTT & CO. Lol 


HALIFAX, ENG L AIN D. 


SOLE MANUFACTURERS UNDER LICENCE 


or 
FLETCHER’S WATCHMAN’S TELL-TALE 
CAS largely used by the L.& N, W. Railway and other Companies), 


THE BLAKEY-BMMOTT DYNAMO. 
WARBURTON AND CROSSLEY’S RELAY. 
Silver Medal, Inventions Exhibition. 


MANUFACTURERS or 


‘MAGHETO BELLS, SWITCH BOARDS, 


ANNUNCIATORS, &c., 
BATTERIES OF ALL ~~ 


INSULATED WIRE, 
SEMAPHORE AND LIGHT REPEATERS, 


GARROS. 
THE BARNSLEY» CARBON CO, 


Manufacturers of 


PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES | 


OF EVERY DESCRIPTION. 


wWwoRES:-BARNSLEW. 


Lonoon Acency Srones:—THE GLOBE ELECTRICAL & ENGINEERING CO. 
7, Cantzrzet Street, BROADWAY, WESTMINSTER. 
Telegraphic Address:—“CARBON BARNSLEY.” 


$ 


TEHHOBALD’S ROAD W. 
e GAS POWER WORKS: 


84, EAGLE STREET, RED LION SQUARE 


of every 


meters, Ke also Patent 
Rell and of all descr 
tions. 


= à Magn 


CASTINGS IN BRASS, GUN METAL 


And PHOSPHOR BRONZE. 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 


MACHINE CASTINGS. 
| MANUPACTUBERS OF 


Brass, Gun Metal and Phosphor Bronze in Ingots, 


JOHN & JOSEPH HUGHES, 


ALBION METAL WORKS, 
WOODCOCK STREET, BIRMINGHAM. 


Telegraphic Address :—“ BRONZE, BIRMINGHAM.” 1919 


ELECTRIC WIRES. 


Insulated Wire and Cables 
of every description for 
Kiectrical Instraments, <a 
Lynumo Machines, Electric 
Hells, Telephones, Electric 

Lighting, &c.. &c. 


UNITED ELECTRIC WIRE Co, 


- 14a, Clerkenwell Green, London, E.C. 


-| PLAIN AND COLOURED ROSES AND PUSEERS, 


TER BRRKSTEIN ELECTRIC LAMP | 


| HARBOROUGH MARGINS, MOTOR ST, LONDON, SW. 
‘OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING, 


‘@ The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies, 


THE “ EXCELSIOR a DYNAMO 


(PATENT). 
Simplicity, and durability at considerably pric 
SOLE MAKERS- 


STANLEY & DAVIES, | 


Glectrical Guginerrs, 
 EHYDE NEA Ee MANCHESTHR,, 


J. STIFF & SONS, 


LAMBETH, LONDON, 


MANUFACTURERS OF 


VITRIFIED SWITCH BLOCES, 
Tubes for Electric Wires, . 


ELECTRIC BELLS AND INDICATORS. ,, | 


GLASS LECLANCHE JARS 
POROUS 
__ Ensulators, Chemical Apparatus and Crucibles. 


AND STONEWARE CELLS, | J q 


| 
| 
| | 
| 
K Wholesale Manufacturer 
— : 
à ce 
N a eto Gene Witt \ 
ed driving - 
Jack, à | 
f 
i € L 
= 
BABEITT'S METAL. | 
DEALERS IN ALL KINDS OF OLD METALS. 
A = 
| | 
| 
| 
| 
:- À 


23, 1888.) THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


VITRTE FITTINGS FOR INCANDESCENT ELECTRIC LAMPS, 


PATENTED. 


This new and improved form of Lamp 
the strain on the Vitrite portion; the brass socket, which is screwed on the electrolier, 
or pipe, bearing all the weight of lamp and shade, which cannot in any event fall or 
become detached from the metal will be noticed. that the device for 
fixing the brass barrel to the Vitrite top has also been s ened. Still further 
improvements are in hand which will tend to cheapen our Vitrite specialities. 


Send for Samples and Quotations. : 
OR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 
Manafactured only by 


THE VITRITE WORKS, 


(LOW TEAMS), GATESHEAD. 


HIGHEST AWARD Telegrams : 
for IMMISCH, LONDON. 
ELECTRIC MOTORS — 
at the Telephone No, 7585, 
International 
_ Inventions and 
Exhibition, Price Lists 


1885, 


== 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, A.W. 


Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c., wound to any tension, suitable for 


| PUMPING, IN MINES, ©» 
HAULING COLLIERIES 
and WINDING and IRONWORKS. 


Special attention 1 in fitting up Factories with Electric Power, and quotations given for Electrical 


Transmission of Power for all Industrial purposes. — 
MACHINES MALE FOR SPHCIALLY SLOW SPEED. 


W. “HENLEYS TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices:—27, Martin’s Lane, Cannon Street, London E.C. 


TELEPHONE No. 1,734 WORKS :—NORTH WOOLWICH. 


Manufacturers of 


| SUBMARINE CABLES, 
DYNAMO WIRE, 


Boss Silk Covered Wire, 


FLEXIBLE CORDS, 
AND 


ELECTRIC LIGHT CABLES. 
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“ Walsall Switch” (18s.) attached 
to Holder. 


“WALSALL” HOLDE 


No brittle parts. Is wired from the Front. 
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L'an | THE 


SPECIAL VOLTMETER. 


Specially suited for Testing the Condition of Accumulators. 


(COMPANION TO THE ABOVE), 
4 AMPS. IN TENTHS, 42s. 


oo 


No. 1. 


WALSALL CO. WALSALL 
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JOSHPEL BOoOURN | & SON, | 


STONEWARE TELEGRAPHIO INSULATORS AND BATTERY JARS. | 


these manufactures have been celebrated for of vitrefaction combined with and 
For Thirty years + Le great strength 
Beonomy, Strength ,end Durability combined. Prise Perte 


Makers of Mr. Slater Lewis’ Patent Self-Binding 


London Office: 6, ST. PAN 
NWOTEICE- 


The combination of Metallic Foit with Mica, or any es aite-conitinettile material, 
is secured by Letters 1883—4. 


will be paid for such information as to infringement. of the said | 
ry; Letters Patent, as may lead to the detection of the offenders.— 
T. CATO WORSFOLD, 4, Furnival’s Inn, Holborn, E.C. 


| 


| BOOTE, ELLSON && CoO., 
and Olectrical Guginesrs, 
| quar MELBOURNE. 
OUR CATALOGUE | The above firm is prepared mA — À Agensies or other Commissions for the 
of Accessories | 
|| | Mr. L. ELLSON is now in London arranging for extensive purchases of PLANT 
j} fr the Transmission of Power, is || for ELECTRIC TRAMW AYS in Australia. Letters intended for him should be 


THE ONLY i addressed, care of ANTONY GIBBS & SONS, 14, Bishopsgate Street Within. 2004 
Complete and Perfect | 
ONE IN THE WORLD. 


| BELT PULLEYS, 
Belt Flywheels, Step-Cone Puileys. 


| 
| Rope Flywheels, Haulage Rope Pulleys. | 


| GEAR WHEELS, 


| Gear Flywheels, Mortice Wheels. | CASE WORKS, 
SHAPTING, 6, PHŒNIX PLACE, 
PEDESTALS, | | 
NE Every description of Cases 
| BY MAOHINERY 
TELEGRAPH, TELEPHONE, AUTOMATIC 
And Electrical Instrument Makers. 
CASE MAKERS TOTHE : 
CONSOLIDATED TELEPHONE 
CONSTRUCTION & MAINTENANCE CO., LD., 


Our new List of CASTINGS of above, } cwt, 
will interest Engineers with Workshops. 


“ee. turc of Telephones and Transmitters in the 
United Kingdom under the Patents held by | 
the United Telephone Co. 9078 


LAURENCE, PARIS & SCOTT, Lea, 
ELECTRICAL ENGINEERS 


Manufacturers of Patented 


Estimates given for. Lighting Towns, 


GOTHIC WORKS, KING ST, 
NORWICH. 
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BEST WIRE 


PHOSPHOR 
CASTINGS, 


-Phosphor Bronze 
- for Springs, Ropes, Screws, 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND ENS EURO eee 


GAS 


every 


fit 


Manchester: 
| 


== = 


And all prinelpel 
Tuwnse 


ANDREW & 60. ‘om REDDISH STOCKPORT. 


Nov mber 23, r | 
Patent > Patent Silicium 
&o. Bronze and Silicium Copper 
"te, . Wire of Great Tensile Strength 
‘Rods, Sheets, &c. Bearings, Bushes, çà and High Conductivity for Telephone and | 
and other wearing parts Sy cua. & Telegraph Lines and other 
| of Machinery sous Electrical purposes | 
| Of the British and Colonial Patents, 
Ay THE PHOSPHOR BRONZE | 
87, Sumner Street, Southwark, Lo 
| | | 
| consequently 
| 100 HP. { | | Steady 
| Liverpool: 


Cabinet Work. 
Works 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REYIEW. 


"D &8” PATENT PORCELAIN LAMPHOLDERS. 


mple Conductivity, Flexible Support, Good Contact, 
‘SUITABLE FOR ANY ORDINARY BASE- 


. Serewed for § or 4 inch or fitted 
nipples, 


HIGHEST AWARD FOR LAMPHOLDERS AT NEWCASTLE EXHIBITION. 


lacombustibie, Periect Enculation, 


ix 


LOOP LAMP. 


for fixing direct to battens or bulkheads 


Arranged either for for use where fitting 


DORMAN & SMITH, 


names of Advertisers, whuse announcements ure urdered 


ADVERTISEMENTS. 


a series, are entered under an 


additional entry 


Accamalators. PAGE 
& coo oe 
Electrical Power Storage 14 
Elwell-Parker Limr oe 12 
J. Stiff & Sons (Boxes oo 4 
Are Lamps. 


Batteries. 


Sup. 


Practical Elec. Measurement Sup. 
W. M. Foxcroft ecco eee 


7 
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8 
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Caronngranh for for Electricians. 
J. W. King .. 
Manufacturers. 
Elwell-Parker, Limited ... 
J. H. Holmes & Co. Sup. 7 
M. lmmisch... eee eco ee 5 
Laurence; Paris & Scott . a 
F. H. Royce & Co.... coe Sup. 8 
Stafford & Eaves ... aa se = 
Stanley & Davies ... ne 4 
J. G & Co. see aoe 13 
India Rubber Co Sup. 7 
D y & eee eee 15 
Engineers and Contractors. 
Acme Electric Works 


leton, Burbey & Williamson Sup. 1 

ey. Emmott & Co., Ltd. eee 4 

Callender’s Bitumen Tel. &c.Co. ... 11 

» Parsons & Co, Bip. = 
mpton & eee eee 

Dorman & Smith 


Reid Bros. 
Schmidt-Douglas Electric Co. 

& Crookes... Sup. 4 
Smith & Co. eee 

Telegraph Mfg. Co. Sup. 


Elec. Eng. & Con PAGB 
Western Electric Company Sup. 12 
Electric Light. 
Anglo-American Brush Sup. 9% 
Electric eee 


Power 
Gülcher Elec. Light& PowerCo. Sup. 11 


India-Rubber,G. P.& Tel. Wks.Co. Sup. t 


Anglo-American Brush Corp. Svp. 9 
Sup. 3 
J.W.Columbine … Sup. 7. 
Sup. 8 
l 


Sons & Co. eve 15 
Ransomes, Sims & Jefferies ... 18 
G. Richards & Co. [11] e 18 
Shirlaw & Co. eee 13 
Stockport Gas eee 
Engraving Machine. 
Taylor Taylor & Hobson ... 
Fire Insurance. 
Phenix Fire Office eee ce 
ee eee 
Anglo-American Lampe D. Sep. 9» 
(Edison) Sup. 11 
Edison & Swan United E. L. Co. 10 
4 
see 4 
Telegraph Mfg. Co. Sup. 6 
Engelbert & Co. 
W. H. Willcox & Co. es a 
pparatus coe  DUP. 
Fowler Lancaster & Co. ... Sup. 8 
General Electric Co. ... Sup. 3 
J. T. Gent & Co. L11] eee ee 
A. B. Gill & Co. eee eee 13 
P. Jolin & Co. “ eee 
King, Mendham & Co. … «. 15 
J. Orme & Co. 
- 6 
H. 4 
Walsall Company .. 6 


Medical Electricity. 

Institute of Medical Electricity Sup. 7 
Hica.—F. Wiggins & Sons ecco 
Motors. 


LOT 


prag ue Elec. Motor coe 
& Wilding... eee 
Polen {Wood and 1 trou) = 
Porcelain | 
Electric Apparatus Co. Sup. 
Porous Cells. 
[11] 10 
18 
J. W. King... .:. Sup. 7 
Switches. 
Globe Co. [11] eee 7 
Walsall Co. ave 6 
h 
Telegraph Mfg. … «Sup. 6 
Telephones. 
Blenheim & Co.  : Sup. 12 
New Telephone Co. 
S Co. eee ee 3 
Tvols. 


Selig, Sonnenthal & Co. ... Sup. un 


Tarbines.—F. Ni ell 
Turners (Wood).—Martin & Co. Sup. ' 


Varnish.—E. A. Scott eco eee 13 


Vulcani 
Har India Rubber Co. Sup. 7 
North British Rubber Sup. 4 


Electric Wire Sup. 1 
Midiaed Electric Wire Co. 
LI 1] | )9 
e 6 
United Wire Co. 
Woodhouse & Rawson .… we Ab 
Wire (uncov 
& ee [11] eee 
Johnson & Nephew 
0 eee 13 8 
F. Smith & Co. eee tee eee 3 
"re Cove achinery. | 
Wood &Co. .. Sup. 8 
Ags. 
_ 8. Elliott 
Garrard & Co. Sup. 1 


relanng to Situations, Sale and Wanted, §c., de., appear on Sup. 7 (middle of paper.) 


CROMPTON & CO, LIMITED, SEE SUP. 12 
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Electrical Plant Engines for Electric Light. — | 
Central Station Ele Davey, Paxman & Co. … Sua: B® 
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FARADAY SONS 


' ELECTRIC LIGHT FITTINGS, 
ARTISTIC,” 
ELECTRICAL,” 
INEXPENSIVE.” 


Works & Showrooms:—S, Berners St., London, W 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. ‘!M!TED. 


Manufacturers of Incandescent Electric Lamps, from 1 CP. to 1,000 C.P., Swan’s Miners’ Lamp, 


ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


| 


Contracts made for Electric Light Installations ; amongst their latest are the Athenæum and National Liber 


Clubs, National Provincial Bank, H.R.H. Duc d'Aumale’s house, and Steam Vessels. 


FAOTORT: PONDERS HND, MIDDLESEX. 
For Prices, Estimates and Particulars apply to 


THE SECRETARY, 13, Albert Mansions, Victoria Street, 8 Ww. 
| DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
ENGINES AND BOILERS FOR ELECTRIC LIGHT INSTALLATIONS. 


Te 
ru CE Engine. 13 to 100 H.P. nom. 
and boiler. 8 to 70 H,P. nom. - 


DAYEY, PAXMAN & co., Engineers, COLCHESTER. 
| Loxpon Orrice: 139, QUEEN VICTORIA STREET, £.C. CCR 


TNTERLOGEING THE LOCK AND BLOCK. 


Locking Lovers, to elles" inte dependent wort Fal gt actual connection between the 
together utomatic Train Action, has re 


pr & ‘FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, 
Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. 


Telephone No. 3125. Telegrams: “MEGAYOLT, LONDON.” 


SHARE 


| MARINE. 
MEASURING INSTRUMENTS 
VOLTMETERS. AMMETERS. 
75 volts Qu - £5 10 | 75 emperes - - £4 10 
150 , - - + £6 0 | 160 ; - - £5 0 
250 , - - + & 0 | 9250 , - - £5 15 


CONNAUGHT MANSIONS, VICTORIA ST, WESTMINSTER, LONDON, $Wuie 
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RUBBER, GUTTA PERCHA, & WORKS 


DYNAMO MACHINES, ARC LAMPS, 


4 wi 
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MAHOGANY, HARDWOODS AND TIMBER. 


| ROBERT GARRARD & CO, nono, 


NTRACTORS TO RAILWAY AND STOCK COMPANIES. 


| en SEASONED Mahogany, Teak, Walnut, Oak, &c., &c. Dry Pine, Pitch Pine, and Deals, 


CABLE CASINGS AND COVERS IN ALL WOODS AND DESIGNS. 


Seasoned Woods cut to sizes for Telephone Boxes. Electric Apparatus, &c. 


FITTINGS OF ALL KINDS FOR CONTRACTORS. 


NEW PATTERN. LAMPHOLDERS AND SWITOHES. 


speciality: CHINA GOODS AND MAIN SWITCHES. 


APPLETON, BURBEY & WILLIAMSON, 
91, QUBEN VICTORIA STREET, LONDON, B.C. 


TE EH 


COMPANY, LIMITHD. 


Offices : 106, CANNON STREET, LONDON, EC. 


MANUFACTURERS OF 


Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 
VOLT AND AMPHRE ‘METERS. 
= GONTRACTORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


‘INCANDESCENT INSTALLATIONS FOR SHIPS, HOUSES, OR FACTORS, 


 HSTIMATES ON APPLICATION. 


Works: SILVERTOWN LONDON, .E. 


TEE 


_ ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, Re, E.C. 
Manufacturers of 


WIRES CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BHLIL AND THLHEPHONHM WoRE, &o.m | 


J 
8 
§, 
o 


THE ELECTRIC APPARATUS COMPANY, Ltd, | 


4, Charing Cross, 8.W. Works: Arnold Road, Bow, £. Stores: Little Paris Street, Lambeth. 


PORCELAIN 


‘SINGLE POLE CUT-OUTS, DOUBLE POLE CUT-OUTS. CEILING ROSETTES LAPHOLDERS | 
SWITCHES, AND WALL PLUGS. 
samples and Prices on application. 


£ 
¥ 
k 


ELEOTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


(J. 0. FELL, Fel. Inst: P.A., &c., Lecturer on Electrical Engineering at the City of London College, &c. 8. P. WILDING, 1.5.1.) | 
Best technical, and scientific advice in all matters connected ts in all countries. Searches 
conducted, opinions technical evidence designs registered. 


patent canes 
1 QUEEN VICTORIA STREET LONDON, 2. C. 


. 


RAMSDEN, CAMM & CO. 


BRIGHOUS®. YORESHIRD, 
and Steel Wire Drawers and Galvantrers. 


MANUFACTURERS OF 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Race Contractors to H.M. Postmaster-General, the Indian and Colonial Goveraments and leading Railway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.C. 


SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, LIMITED 


(Mawacer—EDWARD J. DALE), 
©, KIRBY STREET, HATTON GARDEN, E.C. 


ELECTRICAL AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKMEN. 
Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 
ELECTRIC BELLS, INDICATORS, SWITCHES, BATTERIES AND FITTINGS OF EVERY DESCRIPTION FOR ELECTRIC BELL AND LIGHT FITTERS, 


| WRITE FOR ESTIMATES AND CATALOGUES, FREE. : 
9, KIRBY STREET, HATTON GARDEN H.C. 


| ‘ESTABLISHED 1672. 
THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR ooUNmRY. 
OFFICE, 22, PATERNOSTER HOW, LONDON. 


TELEGRAPHIC ADDRESS : “AGBHBBEAY, LONDON.” (CODE A B C. 
| AB should be to Preprisere, Gatehouse & Co. 


SUBSCRIPTION RATES.—In Great Britain, post year, 19s. Gd. Toall Foreign Countries (except those mentioned 
below), per Year, £1 ee | 8d. Exce tions ed rod 2 Ar Aden n, Borneo, Ceylon, India, Java, Labuan, Mozambique, Penang, 
Persia ia Brindisi), Ph e Islands, Singapore, Zanzibar, to which the rates are : Year, 21 8s. 10d. | 
VOLUME XXII. can now be bs bound in black cloth, gilt, at 12s, A Complete Set of mes may still be had. — 

numbers bound for $8. 6d. each volume, including case. CASES. cloth Cases for Binding can be had 


Zs. 6d. each. 
READING CAS to hold from One to Twenty-six Numbers, till the Volume is complete for Binding, can now be had from 
the CANES, Price 6s., or Free by Post A Great Britain) 6s. 6d. 


FOREIGN AGENTS.—New York: D. Van Nostranp, 23, Murray Street. Veuve J. Rorveav, 22, Rue de la 
Berlin: & Co., 6, Unter den Linden. J. de la Banque. 


NOTICE TO SUBSCRIBERS. | 
By soit arrangement with the proprietors, we are enabled to supply any ot our Subscribers 


with that excellent monthly paper THE ELECTRICIAN AND ELECTRICAL ENGINEER, of New | 


York, post free, for 12s. per annum. Our Subscribers will, in this way, be enabled to obtain, at a very 
advantageous rate, this valuable compilation of American electrical news, edited by Frank L. Pope, Esq. 


NOTICE TO ADVERTISERS. 


The following are the latest times up to which Advertisements can be received for publication 


in current week’s issue:—New Advertisements, or — to existing ones, Wednesday 2 
Small Announcements for middle pages Thursday 2 p.m. — oe 


ADVERTISEMENT RATES ON APPLICATION. 


Cheques and Post Office Orders (on Chief Office, London) to be made payable to Mr. H. ALasasres, 22, PaternosterRow, E.C. 
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“ APOSTLE’ 


CARBONS, 


BEST QUALITY. 


For PARALLEL or SERIES ARC TER 


PERFECTLY WHITE BURN WITHOUT 
AND STEADY LIGHT. PRICES. NOISE OR ASHES, 


© A Farthing a millimetre per Foot, or £'1 a millimetre per 4,000 Feet (Crom 8 to 49 millimetres), | 


Diameter Price Price Per 
(25mm.=1inch).| Per Foot. | Per1/000Feet.| Size mm. | po. moot. | 1,000 Feet. 
8 mm. 2d 28 _ 16 4d. 216 0 
29 17 217.0 
10 ,, £10 18 218 0 | 
£11 20 222 0 
2, 212 29 7d. 226 10 
13 , 213 25 8d. £31 0 
14 ,, £14 27 10d. 236 0 
15 , 215 30 11d. 242 0 


Made in any Length. Discount for Quantities. 


_ MILLIMETRES 
9 20 30 40 60 7 
a 


REFER TO OUR CATALOGUE FOR ALL OTHER SUPPLIES. 
AGENTS WANTHD. 


THE GENERAL ELECTRIC CO. 


| (Cr. BINSWANGEEL 
MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, | 
5, Great St. Thomas Apostle, LONDON, E.C. 


Telegrams: “ELECTRICITY.” _ Telephone No. 1887. 


| amber 25, 1888. THE TELEG JOURNAL AND R SUPPLENENT. Til 
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Adelaide Works, Uxbridge Road, 
MANUFACTURERS OF ALL CLASSES OF | 


ELECTRIC ‘LIGHT AND TELEGRAPH APPARATUS AND FITTINGS, 


AGENTS FOR GASSNER BATTERIES. ee 


Single Cells - each. 
Per dozen - - 
Per case, containing 32 


3 

a 

3 
wm © OO 


FROM 


48s. PER DOZEN. 


BATTERY BOXES, with Hinged Lids, 1s. per : 
* cell, under four; 9d. per cell, above four. = 


THE APPARATUS 


FOR THE 


LIGHTING 


GLASGOW EXHIBITION 


_ BY THE 


ANGLO-AMERICAN BRUSH LIGHT 


| | 


FOR DISPOSAL ON FAVOURABLE TERMS. 


THE APPARATUS BE EXHIBITION BUILDING 


Prices may be obtained from : 
Mr COTTAM, the Exhibition, Glasgow; : 


| Mr. GEIPEL, 123, Hope Street, Glasgow; 6, York Place, Edinburgh; and | 


THE SECRETARY, Beivedere Road, Lambeth, London. 


es 


Of all descriptions, combining the greatest ar boo Stoneware (White), by . 


_ PRICE, SONS & CO. 79, Turnmill Street, LONDON, E.C. 
Government and Railway Contractors. 


MANUFACTURED 


Cereal Court; Glasgow, 106, Buchanan St. ain 


with highest possible insulation. ‘Made in Bristol Stoneware (Drab or Brown) 


Works:—BRISTOL | 
Prize Medals wherever exhibited. re | 


THE NORTH BRITISH RUBBER CO. LIMITED, | 


Edinburgh ; London, 57, Moorgate St. ; Manchester, 6, Charlotte St. ; | 
Liverpool, 


| 
| 
| 
| 
THE PRICES OF THESE CELLS ARE AS FOLLOWS: 
a 
| 
8 99 Il 
9 | 
CHINA CEILING ROSES Mi | 
| | | i 
4 
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MOTOR. 


APPLICATIONS TRAMWAY WORK. 


| Mr. Wu. CANBY, President of the Wilmington, Del. U.S.A., City Street Railway Co., writes :—* I desire to express to 
you our entire satisfaction with the overhead system of electric propulsion of street cars as constructed by you 
on the Riverview extension of our line. Our road is quite hilly, and the cars, loaded sometimes with 70 passengers, 
climb with ease, at the rate of five miles an hour, a 53 per cent. grade having a 90 foot curve. The system 
has been in operation here for three months, and from » practical experience during that time we can pronounce 
it « complete success.” 

Messrs. T. N. MOTLEY, HENRY STEERS, and M. B. FLYNN, Committee on Constraction of Richmond U.P. Rail- 


15 H.P. 220 Volts. 


| way Company cf Richmond, Va., U.S.A., write:—" The road which you have equipped under most trying conditions has 


been one of the most difficult, if not the most difficult, which could be met with in street railway work, and hence it is | 


. with the greater pleasure that we acknowledge the successful fulfilment of all the terms and conditions of the con-. 
immediate financial 


success of the road . 


CAR ON STEEP GRADE IN RICHMOND, VA. 


SEND FOR CIRCULARS ON TRAMWAY WORE. 


Every Road a Perfect Success. One Design. One System. All Dynamos and Motors . 
Standardised. All Parts Duplicated. Absolute Certainty of Daily Operation. 


ELECTRIC RAILWAY MOTOR 


16 & 18, BROAD STREET, NEW YORK CITY, USA wm 


Agent for Great Britain: FREDERIC NELL, 16, Mark Lane, ‘London. 


a | » - 
: Efficiency 91 per cent. 
| | 
has been unquestionably due in a large measure to the economy developed in the operation of your system as | 
compared with any other method of street car propulsion. We are already contemplating an increase of equipment, and = | 
hope before the close of this year to have at least 70 of your cars in operation.” eee | 
| 
| | | 
| 
| | | 
| | 
| 
| | | 
| | 
| it 
| 
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CONTRACTORS { ELECTRIC LIGHT LEAD 
me | ANISED RUBBER, &., &.), 
WAR OFFICE, (VULC &oc.), 
ADMIRALTY, | 


PENDANT CORDS, 
| | &c. &c., 


T OFFICE TELEG 


RAPHS, 
FOREIGN GOVERNMENTS, 


Also to the following 
RAILWAYS: 


& N. W. 
| L. C. & D. 
L. & S. W. 
8. E. 
G. E. 
N. 
NE 
Lay. 
Caledonian 
&S. W. 
G. & Y. dt. 
G.B.&K. &G.aP.Jt. À! 
Highland 


| 
| 
| 
L 
L 
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TELEPHONE COMPANIES: is | 

| National %  LARGEST WORKS IN THE PROVINCES DEVOTED 
Lano. & Cheshire EXCLUSIVELY TO ELECTRICITY. 

S. of England 3 

 W. Counties & S. Wales 

Northern District | 

Telephone Co. of Ireland. - 


_ The above are manufactured absolutely from 
the RAW MATERIAL in our own shops, hence our | 
ability to supply Goods of the HIGHEST QUALITY | 
at BOTTOM PRICES. | 


CATALOGUE of 250 pages FREE. 


Our Travellers will be instructed to wait upon 
| Buyers who will kindly send their name and address. 


ELECTRIC TRAMWAYS: 
Blackpool 
Portrush. 


All Leading E. L. Companies, 
Colliery Companies, _ 
Bridgewater Navigation, 
Manchester Ship Canal, 
Nobel’s Explosive Co., 
Faversham Cotton Powder | 
Cotton Powder Co, Orrice: 29, QUEEN STREET, EC, | 
And OVER S50 OTHERS. ; Where Full Stocks are kept. 


2560 


‘ LIMITED, HELSBY.” | 
CONCENTRIC, LONDON.” 


LONDON TELEPHONE: No. 1935. 


TELEGRAMS: 


2 2. 


| 
& ines NS wires 
Q AND \ AND y CO © 
Q- % or IN CAS SX NN COVERED 
i> LR. — 4 
APPA vil SCREWS’ 
ENTS] LIGHT SCL: “ve — | 
G. N. of Scotland K\S WA, &A02 Y © Co AG, AND 
G. W. Le Vo, € IS 
| «y CA à AND À, | 
Barns 
| SE N A 
ARS 
| 


WHEATLEY KIRK, PRICE & 6 GOULTY, 
ELECTRICAL AUCTIONEERS, VALUERS 


EHELEOTRIOAL PLANT” 
For omy description of New and Secondhand 


ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, &c., 


Ready for immediate delivery, consult 


Glectrical plant,” 


Published Monthly, Post Free, 6d. 


St. JOHN’S SQUARE, CLERKENWELL, 
| EC. 


COMMISSION ROOM 
SALE OF DYNAMOS & BLECTRICAL con, 


J. 


Is prepared to receive Dyhamos and other | Gooa 


Electrical Goods for Sale on Commission, and 
can at a few minutes’ notice put any machine 


down and ran it to show intending purchaser 


its output. 


QUANTITY OF OABLES, SEVERAL AND VARIOUS 


INSTITUTE OF MEDICAL ELECTRICITY, 


LIMITED, 
24a, REGENT ST. LONDON, S.W. 


(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 


em FOR TERMS, &c., APPLY TO THE MANAGING DIRECTOR. a 


MARTIN @ co., 


Steam Œurnerr, 
MILDMAY PARK WORKS, .NEWINGTON GREEN ROAD, LONDON N. 
(Batrence nest to Ne. 44, Newington Green Read.) 
Manufacturers of Electric Bell Pushes, Speaking Tube Fittings, and Electrical 
Turned Parts of every description in Wood, Ivory, Ebonite, Horn, &c., &c. 

Specialities and Inventor's Designs faithfully carried out. 1400 


VULCANITE. 


HARBURG INDIA-RUBBER COMB 
= London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET, E.0. 


Relating to Situations Vacant, Situations Wanted, Businesses 


Three Lines and Under (24 words) 25. 
For Every Additional Line (8 words) …  .… Os. 6d. 

Three consecutive Insertions for the Price for Two. | 


Trade Advertisements, terms for which 
be hed on application. 


all Kinds of Electrio Light, Le- 


every 
to order at the shortest notice. — JAMES W. COLUMBINE, 


2, Carlisle-st., Soho-Square, W., London. | 2688 
ANTED.—Y 


VE ELECTRICIAN with 5 years’ ence in electric light 


ing on the incandescent 
erences. Moderate 


care Revizw, 22 


i WIREMAN in electric lighting em- 

ployment... Can take entire Six years with well- 
known London firm.— Address “2 ELxcTRiICAL REvisw 
office, 22, Paternoster Row, E.C. ® 2693 


Event so ENGINEER wishes to meet with an appoint- | 


E offices of the WEST AFRICAN TELEGRAPH COM- 
PANY, LIMITED, have been removed from 98, See 
Street, E.C., ‘to Winchester House, 50, Old Broad Street, E.C. 2590 


FRET ELECTRICAL WIRE, Silk, Cotton, or India- 

Rubber Covered. Braided Handle Sil German silver 
Wires for Resistance. Silk Cord for Elec- 
tric Bells, &c.—WiLLiam Ricxarp, Derby. À Agent 
kept), Epwin Hotitowar, 2, Gutter Lane, E.C. 


IBRARY FOR SALE.—The English, French, ee 
Italian books, on electrical subjects of a well-known tele- 


graph engineer are for dipoeal, list of which may be seen at the 


offices of the ELECTRICAL 


WENTY-FOUR new 60-Volt Woodhouse & Rawson latest 
incandescent lam £3 10s. the lot. Wena 88. 
’ ecah.—Ennest J. GILLETT, , Red Lion Square, London, 


IMPORTANT TO ELECTRICIANS, CLOCKMAKERS, GUNMAKERS, &c. 
RITISH ASSOCIATION’S STANDARD SCREW THREAD, 


St., Torriano Avenue. LCA 


NSTRUCTIONS FOR THE LAYING AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” — Pro- 


Illustrated.—Translated from the French of Dr. Francois 
The Kinetic Co., Norfolk Stseet 
London, W C. 61s 


experienc in erences.— 
A No. “ 2,695,” ELEcTRICAL » 22, Paternoster Row, - 
London. 


Maker’ T LEHMANN, 88, Hangahise G.P.0. and others),. Original | 


Wanted, Businesses for Sale, Patents for Bale, Bpooife Articles of | 


$ 


1 « | | | 
| 
62, QUEEN VICTORIA STREET, LONDON, E.C., | 
And Albert Square, MANCHESTER. 1819 Fr. 
| | 
Must have elementary know- | 
ledge of electricity, 
struments. passage paid.—Apply by | 
letter to “C. 8.” Exzctricat Revizw office, stating experience | 
| 
| | 
| | 
| | 
L 
| Electrical Treatment, Electro-Baths, 
1 Instruction in Electro-Therapeutics and Massage. 
! | 
| 
LE 


VIL THE TELAGRAPEIC JOURNAL, AND ELECTRICAL R EW SUPPUENENT. 


THE NEW NON-CORROGIVE SOLDERING FLUID. 


‘Sole Maker—J. W. KING, 13, St. John's Sq., Clerkenwell, Londen, EC. 


Prices and References to 


FRIDAY, NOYEMBER 20th, 1088, 


| | 


F. H. ROYCE & Co, Blake St, Hulme, Manchester. MRs, THEOBALD. Miss MARY DOUGHTY. MR. T. H. HARRISON, 


LAWS 
AND THEIR APPLICATION. 


E. C. RIMINGTON. 
London: H. ALABASTER, GATEHOUSE & Co., 


22, PATERNOSTEIER ROw. 


In the Press. © Cloth, 49. 6d. 55 Iustrations. — 


PRACTICAL 


| REC. & ARIA. “ Giunse alfin il momento.” _ 


A. SIEMENS. Miss SPAGNOLETTI. MR. GEO. CLUES, ~“ 
VIOLINS .. EDITH MR. T. E. GATEHOUSE, 
VIOLONCELLO_... MR. W. STEPNEY RAWSOX, 


At the 
| Mn ALEX. SIEMENS 


Mr. ALFRED IZARD. 
RECITATIONS BY THE REY. GEO. BELL DOUGHTY. 


Musical Divectors. 
; Mn. T. E. GATEHOUSE AND MR. ARTHUR THOMPSON. 


‘Deh vient .. (Le Nozze di Figaro.) 


| JAMES SWINBURNE. 
London: H. ALABASTER, GATEHOUSE & 
22. PATERNOSTER ROW. Joh Brokme 
| | | ofthe Earth” … Pin 
New Yous: D. VAN BOGTRAND, 98, viocx De Beriot and Osborne. 


LeMONITEUR des INVENTIONS INDUSTRIELLES | 


Mrs. J. ane En Gatehouse. 


À Broadwood Piano will be used. 


16th YEAR. 
6 BOULEVARD DE STRASBOURG, PARIS. 


THOMAS BARRACLOUGH & CO. Ltd, 


Sisteon Pages, Half-Monthly, IUustratod. Mobero of all, the most Improved Machinery for Electric Wire and 
Strand Covering, 


SUBSCRIPTION : 6s. Yearly, 8s. 64. Half-Yearly, Post Free. | 


Lapping, Taping, » Fe 


ALSO FOR 


Contains the Catalogue of French Paténts. Details gratis the ENT ARS 


New Inventions of its Subscribers. Review for Inventors, 
Manufacturers and Capitalists. Postage Stamps taken. 0 


Globe Works, Rochdale Road, Manchester. 1960 


STHEADINESS. 


 BCoonomy. CHEAPNESS. 
LACOMBE & CO.—_WORES, LEVALLOIS PERRET, NEAR PARIS. | 


London W. EDLIN, LITTLE UEEN ST" WESTMINSTER. 2582 


“LACOMB 


SWITCHES, BED SWITCHES, WALL CONNECTORS, 


CHINA SWITOEHES, 


Ceiling Roses, Fuses, &c. 


SHADES IN ALL COLOURS, 
SPECIAL DESIGNS. 


ALL ELECTRICAL FITTINGS FOR CONTRACTORS. 
FOWLER, LANCASTER & CO. 


Giectrical & Manufacturers, 


ALBERT WORKS, 


. en Samples on approval. 205% 


BIRMINGHAM. 


| 


|THE ELECTRO-HARMONIG SOCIETY'S | 


_ AMATEUR CONCERT. 


* 


| 
| t. JAMESS HALL RESTAURANYE 
| bosses | 
LADIES NIGHT, 
| 
Just Published. Pa Covers, 18. 6d. 
Mrs, J. ELVIN. 
Miss RAWSON. 
PROGRAMME.PART I. 
° 
9” 
” 
CHANT RELIGIETX ee ce Gounod. . 
RECITATION. Revenge (A Bulle Meet} | 
se ; 
Rawson and Mr. Rawsen. — 
OLIN DU _ “Seblummerlied” .. .. ..C Breda. | 
VIOLIN Edith Doughty and Mr. B. Gatehouse 
Mr. George Clues. } 
| PART It. 
e | PIANOFORTE DUE! urs: J, Elvin | | 
Morent, | 
| 
| 
| 


ISON, 

- | COMBINED ENGINES 
GHTY 


DYNAMOS. 


pe | | Slow Speed Victoria Dynamo driven à direct by Simple or Compound Steam Engine and | 
non | _ Flexible Grip Coupling, as Supplied to the principal European Governments. 
| | | | | 
MANUFACTURERS OF ELECTRIC LIGHT APPARATUS. . | 
ALTERNATING CURRENT DYNAMO MACHINES. 
_ TRANSFORMERS. MOTORS. | 


BRUSH DYNAMOS AND ARC LAMPS. | 
VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARC AND INCANDESCENCE SYSTEMS. 


8 


The to carry out installations on the Purchase-Hire ond to tender for 
the supply of plant for temporary lighting. S | 


2 : FULL PARTICULARS ON APPLICATION TO THE SECRETARY, — | : 208? 
‘ . 


[A] 112 BELVEDERE ROAD, LAMBETH, SE. 


13. 1888. THE TELEGRAPHIC JOURNAL AND ELSOTRICAL REVIEW SUPPLENENT. 
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OURRAL AND ELECTRICAL REVIEW SUPPLEMENT. 


GATESHEAD-onm 
MANUFACTURERS OF 


Our System has 
been Fitted to the 


most recent 
WAR SHIPS 


of the following ||" 
GOVERNMENTS, 


- 


Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the 
FIVE COURTS ef the recent NEWCASTLE EXHIBITION, and were awarded 


THE ONLY GOLD MEDAL} 
ELECTRIC LIGHTING MACHINERY. 


Telegraphic Adäress:—" Cyclops,” Gateshead. 


THE WHOLE OF THE | 
FIVE COURTS. 
OF THE RECENT 


NEWCASTLE 
EXHIBITION 


Was Lighted with 


ISUNBEAM | 
LAMPS, | 
SILVER MEDAL | 
FROM 200 TO 1,500 C.P. 


# 


INCANDESCENT 


1886: LIVERPOOL, 1886. 


GOLD MBDALS: 


EDINBURGH. 


OF ALI DESCRIPTIONS. | 
| of the leading TH 
— | successfully fitted. 
viz. ‘— PATENT TURBO-ELECTRIC GENERATOR—COTHAMO AND ENGINE COMBINED). 
| 
ENGLAND, 
oes SPECIAL PLANT FOR 
CHILI, ENABLING SPECIAL 
‘| SPAIN, DTEAMERS TO PASS | 3 
| AUSTRIA, THROUC | Foundr 
CHINA 
‘ JAPAN, SUEZ CANAL AT 
U.S. AMERICA | NIGHT. AF 
THE SUNBEAM LAMP COMPANY, 


“THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


EDISON AMPs. 
NEW EDISON 16 0. INCANDESCENT LAMP 


Requires less than half an Ampére. Only 8 Watts per Candle. 
GREAT ECONOMY. 
TWELVE 16 C.P. (Actual) Lamps per Mechanical Horse-Power. | 


These American Lamps may be obtained for England from the EDISON & SWAN UNITED 
ELECTRIC LIGHT CO. Ltd. 13, Albert Mansions, Victoria St, London, S.W.; and through 
Local Companies for the Continent, &c. Orders can be filled from Stock on application to— 


=. S&S. Y | 
Agent, American Edison Factories, 7, Rue de l'Empereur, Antwerp. 


THE GULGHER ELECTRIC LIGHT & POWER COMPANY, LIMITED, } 


BATTERSEA FOUNDRY, S.W. 


GULCHHR DYNAMOS. 


IMPORTANT REDUCTION IN PRICES. 
| CONSTRUCTED IN STOCK SIZES FROM : TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


ARC LAIMEPS 
| Complets with Globe and Fittings, or in strong Pactory Lanterns, 4,000 CLP. £10; 2,000 C.P., £10 40s. ; 8,000 C.P., £13 10s. 


SPECIAL DYMAMOS TO CUSTOMERS REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING METALS, TRANSMISSION OF POWER, &c., &c 
Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 


Particulars may be obtained from the Company’s Representatives and ts :—Messrs. W. Menzizs & Co., 50, Side, Newcastle ; 
Mesars. F. B. Weicu & Co., Market St., Manchester ; Messrs. W. Lestzr & Co., 11; West Regent St., Glasgow ; fr. C. G. ‘Mouwram, conc, 

_ Foundry, Birmingham; Mr. Lewis N. WILLIAMS, Aberdare; Mr. W. SHANNON , Londonderry ; Mr. WimsauRsrT, 20, South St., Hu 
Seated 3, Aner, Cannon Street, London or direct by application to the 


ENGINE, 


 SPECIAELY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


AND FOR ANY WORK WHERE hé nr OF SPEED IS DESIRABLE. 


GOLD MEDALS 
EDINBURGH, 1886; LIVERPOOL, 1886. 


| SOLE MAKERS: 


or APPLICATION 
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WESTERN ELECTRIC co.’ 


ArrARATUS. 
ARC LAMPS AND DYNAMOS. 
PATTERGON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, EC. | 
CHICAGO, NEW YORK AND ANTWERP. “7 


LIMITED, 


Undertake all kinds of Electric Lighting ( isolated 
plants or Central Stations), Ship Lighting, Electric 


Smelting and Depositing, Electric Traction and 


Transmission of Power; and being large manufac- | 


turers of machinery for electrical uses can supply 


every requisite at short notice. Estimates free. 
Reports made. Particulars of leading installations 
and Lists sent free by post. Work carried out in 


any the world. 


MANSION HOUSE BUILDINGS, LONDON, EC.; AND ARC WORKS, CHELMSFORD. — 


EGHAM. 


TESTIMONIALS, | 


Simple, ficient, and suitable for all purposes. 
Portnall Park, 


W. BLENHEIM & CO, SSSR PATENT ELECTRIC TELEPHONE, | 


Surrey County Asylum, Brookwood, Woking, | 


Messrs. Blenh Co.’s + I an Your, 


i | 
& Co. | r, I believe, more than 
Dear Sirs.—Your ving been in use satisfacto and in my opinion quite 
here for the last can testify y | in my opinion the London 
thei They are very distinct, dont get | change by the United ‘elephone Com SALIS. 
outof order t by of temperature J. DE 
Thave found them of the test convenience, and consider | Messrs. Blenheim & Co. 
Medical Blenheim & Co,, under their Patent, I can vouch for their 


Sirs,—I am gigs to that your telephones 
now 
connect four t stations continue to complete 
n and require attention to ‘them in 


order. 


ver. 
most simple, and most most reliable I have ever seen; they 


| 
+ 
| 
| 
| 
1 
| vec ÂMES 2 LADW AU 
, W. HODGSON, AD. ve} am, yours truly, | 
$7, Highgate Road, N.W. 
Grovelands, Mesers. Blenheim & Co. ‘August 20rd, 
Messrs. Blenheim & Co: tt 1887. Sirs.— We have used your Telephones for now 
Dear Sire—We believe that your system of + months and found them to remain in perfect oon 
comm is good one, and have found it answer our | | 
, & E. COLLIER, your instruments, WAEN & W F | 


a 


WOODHOUSE & RAWSON 
Ancandescent Lamyps. 


«SPECIAL PRICES FOR. QUANTITIES. 
VV Write for Stock List to 


11, QUEEN VICTORIA STREET, 


LONDON, E.C. 


* 
4 
> 
* 


REID BROTHERS, 
12. WHARE ROAD. CITY ROAD. LONDON. N. 
| TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down UnderGround Wires, both for 
| - TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. | 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
| * PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


AANUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, IRSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORPTION. 


GALLENDER' BITUMEN TELEGRAPH & WATERPOOF 60, 


LIMITED. 
101, Leadenhall Street, LONDON. Works: ERITH, KENT. BRUSSELS: 41, Rue des Champs Elysées. 


Telegrams: “CALLENDER, LONDON.” 


OONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
SPECIALITY-—-Underground Electric Light Mains. 3 
MAKERS OF OALLENDER-WEBBER OABLE OASES. 


For all descriptions of Electrical Work, U Aerial, House and Ship Wires, Braided, 
Lead Sheathed or Armoured. 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELECTRIC LIGHT. 


| THE CALLENDER INSULATING & WATERPROOFING CO, 


NEW YORE: 45, Broadway. NJ. _PHILADELPHIA. OHICAGO. 


ee 09 (888. THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. | 
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WOLVEREANMETON. 


IMPROVEMENTS INT 


ALTERNATING CURRENT 


TRAN SPORMERS OF GAULARD & GIBBS AND LOWRIE- HALL rm 


CGT INUOUS CURRENT DYNAMOS AND MOTORS, ACCUMULATORS, @t. 


PRICES AND PARTIOULARS ON APPLICATION 


LONDON REPRESENTATIVES :— 


| DRAKE & GORHAM, 2, PRINCE’S MANSIONS, VICTORIA ST, SM. 
JOHN FOWLER & CO. (LEEDS), LIMITED, 


ENGINEERS, LEEDS, ENGLAND. 


 TATHAWM’sS — PATEN T 


LEAD-COVERED GABLES AND 


ELECTRIC LIGHT, TELEGRAPH, TELEPHONE. 


- WIG WSULATION . | 
LOW CAPACITY. 
WO CROSS-TALK. 


\WATFECTED BY MEAT: 


Specially suitable for every description of | À 


UN DERGROUND WORK. 


| , 
SEY, 
NS | 
| 
e * : 
| 
#/ \ | 
| # ¥ | 
+ À j 
| | 10-Wire Telegraph. 
A 1 and $ | 
| @ 
v 
1 
. 
hla > i eeee *?. 
+ 
by 
| Z 19-Wire Telegraph. 
& | < (ee e 6 :: * e ® 
| Ni ee + À & @ ® we e * e e ‘ \ 
| e® EZ Se e. <a A ®e 
eee SASS AN ® CR “y 
SN N eee? 
| SRA 
Electric Light w 104-Wire Anti‘Indu | 
À “ay e 
e 
64-Wire Anti-Induction Telephone. tion Telephone. | 
| 
i 


‘ALLIANCE WORKS, WEST BRAYTON, NEAR LONDON. 
: 40, FINSBURY PAVEMENT, 


London Office EC. 
LONDON DYNAMOS AND MOTORS sor aii purposes. Made by special machinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNAMO hes s higher commercial efficiency than any other, either Eaylish or American. 
gPHCIAL AUTOMATIC and ~ for LIGHTING 
Everything Electrical. to Contractors.—Meeers. Statter 


RONALD A. BOOTT'S HARDENED INDIA-RUBBIR VARNISH 
of and weed by the Admiralty ; Semens Bros. & Co., Angle-Amertean Brush Blestrie Light Corporation, Led Indle-Rutter & Gutte-Percha Werks Lil, R. B. Orompten & Con; 6.) 


For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 


This Varnish is a first-class Insulator. pot by ot oul. requires 6 very high temperature to meitit whea dry. 


Sele Address—R. A. SCOTT, Electrical Engineer, Contractor to Her Majesty's mer W. 
PATENT MAIN SWITCH BOARDS, as to EM. ships * Devadatton,” * Omquerer,” « Dalhousie,” “Laurence” &e., de. 
ADMIRALTY PATTERN ELECTRIC LIGHT FITTINGS A Cr 


THE BABCOCK & WILCOX CO. 


PATENT 


TUBE STEAM BOILER. 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 


Because of their Great Economy in Fuel, Safety from 
Explosion, Durability; but principally their Entire 
Reliability. 


in nan à period some HP. 


éc, The Continental Gas Association, an 


European Works:—KILBOWIE, near GLASGOW. 


Head Office for Europe:—107, HOPE STREET, GLASGOW. 


London Office:—114, NEWGATE STREET, E.C. | Paris Office :—20, BOULEVARD VOLTAIRE. [ur 
Manchester Office:—8, VICTORIA BUILDINGS. Colonial Ofice:—8, SPRING ST., SYDNEY, ¥.8.W. 


ARTHUR B. GILL & Co., 
THE MI DLAND ELECTRIC WIRE Glectrical Gugineers, 
LEICESTER. 4, BERMONDSEY, LONDON, 5.E. 


MAIN SWITCHES, 


On Polished Slate Base. 
IMPROVED TYPE WHICH ARE PRACTICALLY EVERLASTING. 


CASINGS 


STANDARD SIZES 
KEPT IN STOCK, 


SUPPLIED WHOLESALE. 
Prices on — 16 
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MANUFACTURERS OF 


COVERRD WIRES OF ALL DESCRIPTIONS 


FOR BELL AND HOUSE WORK. 
DYNAMO MACHINES, TELEPHONES, &e., &c. 
| Fancy Covered and Braided Cables and Wires. 
ra ELECTRIC LIGHT LEADS 
SILK AND COTTON COVERED WIRES. 


GLOVE AND GAITER LEATHER 
 DRESSERS, LEATHER AND 


Per Indicated H. P. per hour. 


Regularity. of Speed "MOST REMARKABLE. 
SOLE MAKERS POR ENGLAND AND THE COLONIES: 


_| A. SHIRLAW & CO, BIRMINGHAM. 


| 
| 
\ | 
| 
| | 
| 
- 
| | 
| 
| 
| 
| ~~, 
| | 
| Ve | 
| 
| 
| 
SPIEL’S PETROLEUM ENGINE. |: 
| | |." Independent of the supply of COAL and GAS. 
TAN Aa | | 
AND HOSE. 40 + or 
| 18 FIRST-CLASS of | 
| Combs Tannery, Stowmarket. 
Price Lists and Terme on Application. wiser” 1 | 


TEL ost perfect ever produced. 
echanically the simplest. 


L Type (15 Plate) Ship Lighting Cal. a great advance, 


4 fy 
oe 
(4 
d 
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Hew Publications. 


A'amphlet.—2nd, Ed. 1888, Demy 8vo. “The EPS. Automatic System for the Public Supply of Electricity from Storage Bali.” 
Yllustrated (atalogue.—SEconp EDITION, 1888. ROYAL OCTAVO. 
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EPS. ACCUMULATORS, STANDARD TYPES. J ACCESSORY APPARATUS. 
L Type (Glass Cell). Great Storage Capacity. Regulating Switchboard, 60 to 1,000 amperes. 
LL Type (Teak Cell), specially made for Ship Work. Automatic Apparatus. 
T Type for rapid discharge Traction Propulsion. 
Electro-Motors. 


V Compact Portable Sets for Vehicle Lighting. 


\ 


Electric Launches. 
Electric Tramcars, and every requisite for 


Installations on the Storage System. 
Central Station Lighting, | | Contractors for— 
Telegraph and Telephone Purposes, | Central Station Lighting, 
Military Work, | Isolated Plant Installations, 
Miners’ Lamps. Temporary Lighting Jobs, &c., &c. 


STORAGE 


COMPANY, LIMITED, 
4, GREAT WINCHESTER LONDON, E.C. 


Telegrams: “ Storage, London. _ Telephone No. 
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SAMUEL ELLIOTT, Albert Moulding Mills, Newbury 


M 
4 


GOLD MEDAL, LONDON, 1886. STAR DIPLOMA, 1481 
Manufacturer of all kinds of Wood C for Electric Wires and Cables in Yellow Deal, Pitch Pine, Oak, Mahogany 
Walnut, &c., in the best manner, struck clean and sharp. numerous illustrations of 
_ Casings and Ornamental Covers. Every length of Cover stamped with Mark. LITE :—DEsIGN AND QUALITY. 427 


EING, MENDEHAM OO. 


WIMSHURST INFLUENCE El ELECTRICAL MACHINES 


Electric Bells and Indicators, Automatic Gas Ligh 
Resistance tstone 


- THE LARGEST DYNAMO IN THE 
WORLD for Messrs. the Cowles Eleo- 


166 H.P., and driving a No.6 BRUSH — 
DYNAMO, for the Aspen Electric 
Company, Aspen, Col. 


Guginerrs and Electricians, 


19, GREAT GEORGE STREET, SW. 
SPECIAL AGENTS FOR EDISON |_AND D SWAN LAMPS, 


SPECIAL TERMS 
MANUPACTURERS OF ELECTROLIERS, BRACKET AND il, DESCRIPTIONS OF ELEC OF ELECTRIC. LIGHT FITTINGS. - 


ESTIMATES FOR COMPLETE INSTALLATIONS. 


MARSHALL, SONS & Co. Lro, 


 BRITANNIA TRON WORKS, GAINSBOROUGH. 


London Offices, Show Rooms and Stores:—MARSHALL’S BUILDINGS, 79, FARRINGDON EC. 
Telephone No. 6,648. MORE THAN | 
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Underneath Engines, Simple and Compound,for Extreme =a L 


LÀ | 8. & 00. KEEP A LARGE STOOK OF aa &s., OF ALL SIZES AT THEIR LONDON LONDON DEPOT FOR IMMGDIATE DELIVERY OW GALE OR HIRE. 


Vertical Engines 
for Ship Light- 


Fixed Engir Small 
] Mew Catalogues, with Reduced Prices, free on application. sor 


— 
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| 
|! 
| 
at ing Burners, Depres-D’Arsonval and other | 
| | bri Telephones and Morse Sounders o 
| Se», — special pattern. Lightning Conductors supplied and erected, and thorough efficiency guaranteed. 
L NEW PRICE LIST, POST FREE, 444. Telegraphic Address: “KINGHAM BRISTOL” 1136 | 
THE VICTOR TURBINE | 
Pole on @ Horizontal Shaft, and giving out | 
Possesses more than Double the Capa- ; | 
results on record, as shown in the | in :: jes :: 1900 :: ‘250 | 
plume. Soin: 1165 .: trio Smelting Company, Lockport, | 
WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE. N.Y., and Two 12-inch giving out | , 
Such results, together with its nicely working gate, and simple, strong, and durable 
construction, should favourably commend it the attention of ALL discriminati 
FREDERIC NELL, 16, Mark Lane, LONDON, E.C. Se 
| 
| 
| 
| 
= | 
| 
El 
wy ENGINES SOLD | | 
| | | 
j -. | | | 
| 
_ Automatic Expansion Gear. | 
| | | . A. 
| | 
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ASBESTOLINE, 


ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. p 
ASBESTOLINE is the cheapest Lubricant. 

ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 

ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant from Ignition. 
ASBESTOLINE has beaten all other Lubricants in trials. eee 
ASBESTOLINE is applicable in and out-doors in every climate. ° “™™ 
ASBESTOLINE requires no special application. _ | BELL’S ASBESTOS, 


CONSISTENCY OF ASBESTOLINE. 


meet all » is made in four | ASBESTOLINE, C, is for uso in climates, , 
ASBESTOLINE, specially adapted to ordinary Land me 
a more 80 use on mac x w 
OLINE, ile also on land desirable passing through rough, and sometimes is eel 
have stiffer than A. of C 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of sanationeny ts entatiiebed, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up to 5,900 revolutions 


| Supplied in Kegs, 28, 56, or 112 Ibs. Price 2s. 3d. per Ib. Kegs Free. | 


SPECIAL THRMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS,—One Pound of “Asbestoline” equals 2 gallons of Oil weighing 18 Ibs, 


consequently the saving in freight is very considerable. Liberal Terms are conceded to Sapeet arena 


‘Below will be found illustrations of the mode of fixing Lubricators for Asbestoline to bearings. Full particulars of the various 
Lubricators supplied for Asbestoline, and the manner of fitting, in Cutalogue free on application. - 
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: THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Owing to the number of Greases now oftered, samples of BELL'S ASBESTOLINE were submitted to Otto Hehner, nn iy oe wat 
- Subjoined Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 


The Laboratory, 11, Billiter Square, E.C., London, | meters, and that consequently no friction obtainable in the ordi- 


Srd M ay, 1888. nary run of machinery is capable of developing 
TI have subjected a sample of Bell’s Asbestoline taken from the urs from it. 


stores of Messrs. J. Bell and Son, in Southwark Street, to a number Vs Asbestoline is as absolutely safe a lubricant as can be 


of tests, in order to ascertain whether its use in Mills or Factories desired or obtainable. In the case of fire breaking out from any 
Me contribute to the danger from fire. cause it does not assist the conflagration, and it is quite incapable 


ound that Abestoline ignites only with the gras of pdb wees | to pures combustion, either by itself or in 
di@culty when brought into contact with flame; that wood an th inflammabl 


e material. 
other combustible material soaked in Asbestoline | the physical of Asbestoline its use is of necessity 
with greater difficulty than by itself, that its flashin int is so . ectly clean and free 


from waste 
high that it lies beyond he range of Mere Thermo: | = (Signed) | OTTO HEHNER, Public Analyst. 


BELL'S ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRICED GATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. 


Depots :—MANCHESTER : Victoria Buildings, Deansgate. LIVERPOOL: 2, Strand Street, James Street. 


| 
| 
| 
| 
AU kegs are labelled as above. a | 
the 
| bin 
per minute, its work has never been approached by any other lubricant. On Electric Lighting chinery, and in Steamships of all sizes throughout the world, the success 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication the 
rae not received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and suppor 
mot 
| 
\ 
Lubricator fitted to Showing Section ot Lubricator fitted to Lubricator in different Position 
Excentric of Vertical Engine. ordinary Bearing. for loose Pulleys. 
. 
| 
LS 
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Under this registered title are included the inventions of Mr. Field, and experience has proved them to be 
|_the MOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS ever made. They constitute such a com- 
bination of Asbestos and India-rnbber as secures the maximum of elasticity and heat resistance, and they are, 
therefore, UNEQUALLED FOR EVERY KIND OF ENGINE, These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quad- 
ruple Expansion Engines of the latest type. The Packings are composed of rolled Aan Cloth, but the 

. India-rubber is placed in two forms to suit various cases. 


IN ORDERING WHETHER SQUARE OR ROUND. 
ie of ier Sun, Ss, Gd. per Stun 6s. Gd. per Ih 


EXPANSION SHEETING. 


The above, which can only be 
obtained from this house, is re- 
cognised as the most efficient and 
economical jointing material in 
use. It is composed of a specially 
prepared India-rubber Compound, 
protected by a covering of Vulcanised 
Asbestos Sheeting, as shown above, 
and as it is the only jointing 
material which adequately combines 
permanent elasticity with heat 
resistance, the advantage it 
possesses will ” once be seen. 


Price Gs. per Ib, in Sheets. Rings a. 1p to ‘Template 9s. per b 


Made from 1-Piy for Oylinder and Paced Joints to any thickness for Uneven Surfaces. 


118, SOUTHWARK ST, LONDON, SE. 


ILLUSTRATED PRICED CATALOGUE, WITH. NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. 
CARDIFF : 46, James St., Bute Docks. BIRMINGHAM: 7, Jobn Bright St. HULL: Hamber Dock Basin: GLASGOW: 8, obarton SL 
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PACKING | 
+: E Patent No. 15,498. | f | 
| TT 2 te À. re | 
J | | 
| , Every 10 feet has Label as above, and bears our Trade Mark. | . & | 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| | 
| | 
: | 7 The centre from which the | 
— ii) : requisite elasticity is obtained will 
SS 
SSN Boy adapt itself to uneven surfaces to | 
= Pi which it may be applied, and | | | 
allow the expansion and contrac- 
covering being of Asbestos Cloth 
| and so prolongs its elasticity. For | 
Manhole, Mudhole, Steam Pipe, 
SECTION OF SHEETING. and Mash Tun Door Joints it is un- 
LA Patent No. 640, N equalled, and if applied as directed 
1884. | a can be used mes over, 


the end of the course of instruction, an Examination for the Cæenriricarz or THE ScHooL is conducted 
high , unconnected 
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RANSOMES, SIMS & JEFFERIES, 4 


Orwell Works, IPSWICH, & 9, Gracechurch St., 


TRLEGRAMS :—" RANSOMES IRGWICH,” AND D “ANGLIA, LONDON." & 


SCHOOL OF SUBMARINE TELEGRAPHY 
ELECTRICAL ENGINEERING 


ESTABLISHED IN 1868. 


12 PRINCES STREET, HANOVER SOUARE, LONDON W. 


Manager:—Wm. LANT CARPENTER, BA, B.8c., F.C.8. 
Secretary:—LEON DRUGMAN, AS.T.E. 
Senior Instructor:—CHAS. CAPITO, M.1.M.E., M.S.T.E. and E. 


HIS Establishment is now the largest and the most fully uipped School of its kind. It posseuses possowses, among recent additions, sevestl 
Machines and Electric Motors, a 6-horse Bo Boller and Steam E aa he P.S. Accumulater CS 


with the School. How cttimence ently in Mee, 
For ful prospectus, terms, de, apply to tho Seeretary, 1, Fries Streot, Hanover Square, W. 


PERFECT LUBRICATION. 


a 
28 & 24, WHITECROSS ST., EM 
Glasgow Office: . 
| | 4 


98, MITCHELL STREET 


x 
Wey : 


BROADHEAT 
Near MANCHESTER 
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THE TELEGRAP 


JOURNAL AND 


= 816 16. 


‘PHOENIX FIRE OFFICE 


(ESTABLISHED 1782.) 
CHIEF OFFICE :—19, LOMBARD STREET, EC. _ 
WEST END OFFICE :—57, CHARING CROSS, S.W. 
LONDON. | 


FRANCIS B. B. MACBON NALD. } Joint Secretaries, 
Losses paid. over £16,000,000. 
fi ELECTRIC LIGHTING.—13th Edition of the PHŒNIX 


PR FIRE OFFICE RULES for installations are up to date and 
4 in universal use. 


©, These Rules are Copyright. 1924 


"VoL. XXIII. NOVEMBER 30, 1888. No. 
TH Ts: | | | 
3] | | Notes .. "006 
On the Magnetnation of Iron and other ‘Magnetic Metals in | ston 4 
3 ’ -| Traffic eee 612 
x ane the mae Effects of the Extra Current … 593 ‘ 
I the Working New Patents, 1888 ... . 612 
Method 594 | Abstracts of Published Specifications … 618 
$ in the Anthracite Mines . 695 | Proceedings of Societies :— 1 
Electric Haulage Society of Telegraph-Engineers and Electricians (illus.) 618 
4 Die Accumulatoren fir Elektricitat . 6595 ne , 
Geachichte der Transformatoren 697 |  Galvanom moter Discharge 618 
gir David Salomons’s Resistance (lustrated) 598 Gilbert’s “‘ Shackle 619 
RE Electric Lighting Excitement in . 6598 par | out Inde | te 619 
FI —Thomson v eee ee 
an Fitz and Others - 600 Sel Death of M. Gaulard -- 620 
. ss Patents … 600 Charges for Electric Supply . 620 
NEW AND CHEAP PATENT LAW. RICHARD JOHNSON & NEPHEW, 


MANCHESTER. 


TELEGRAPH AND TELEPHONE LINE WIRE. 


GREAT WINOHESTER : STREET E.0. 17 


PATENT 


CUT-OUTS AND MIGA 


GREAT REDUCTION IN PRICES.. — 


2 TO G6 AMPERES AT 1s. PER DOZEN, WETT, IN GROSS PACKETS. 
Quotations from the Sole Makers :— 


THE GLOBE ELEGTRIOAL & ENGINEERING COMPANY, 


Offices: 7, CARTERET STREET, 8.W. 


Wm. M. FOXCROFT 


(Successor to the late W. Foncreft, leo F. Lucas), 
Telegraph and Telephone Case Manufacturer, 
36, PERCIVAL STREET AND 9, SMITH STREET, : 


CLERKENWELL, LONDON, E.C. 
(Offces-PERCIVAL STREET). . 


Lock and Block, Single Needle, Bell, Sounder, Perforator, | 


PRIZE MEDALS, LONDON, 1911; PARIS, LL 


1M PORT. D MERCHANTS, 


CONTRACTORS TO HER MAJESTY'S GOVERNMENT 


F. WIGGIN S & SONS, 10, Tower Hill, LONDON, E., 
of Mica Goods for Philosophical and i and purposes. 


+ 

# 

4 


CALEDONIA WORES, HALIFAX. 


| LCOPPER WIRE, hard dra 
Conductors, &c. co 
GALV 


to Der Majesty's Government & Bathway Companies | 


BEST REFINHD THLEPHONEH WIRD. 
1 PATENT GALVANISED TELEGRAPH WIRE. 


lengths. 
= sizes fo 
covering. 


100 Ib. COILS, HIGH CONDUCTIVITY. 
SPECIALITY TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


COPPER WIRE and ‘TAPE for 
STRAND WIRE all kinds. 
‘Telephones. 


| 
| 
| 
a= | 166, FLEET STREET. | 
af 
SUCCESSOR TO 
Messrs. Ropznrson, Booman & Co. 
7 | Thirty-five practice with | | 
| 
| 
| 


Incandescent or Are 


Bells, Velephenen, Kiectric 
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BLAKEY, 


AND CO, 


BYNAMOS 


LR: 
| Midd 


Light, 
HALIFAX, ENGLAND 
London F. M ROGERS, | | FINSBURY PAYER, 


THE BARNSLEY CARBON co, |. 


Manufacturere of 


PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY mates | 


OF EVERY DESCRIPTION. 


Lonoon Asency à Srones:—THE GLOBE ELECTÉICAL & ENGINEERING 00. 
7, Carteret Sreset, Broapway, WEsTMINSTER. 


Teleyraphie Address:—“CARBUN BARNSLEY.” ns 


‘o'o THORPE 


THEOBALD'S ROAD, W.C. 


GAS POWER WORKS: 
$4, EAGLE STREET, RED 
LION SQUARE, W.C. 
Whotennle Manatacturer of every, de- de- 

AU Jack's eto He Gulvanome. 
| Keye alxo and Pneu- 
Bell Fittings of all descriptions. 2:50 


: : 


ESTABLISHED 1830. 


CASTINGS IN BRASS, GUN METAL 


And PHOSPHOR BRONZE. 
Axle Capa, Nuts and Collets, Mill and Wagon Rrasses. 
MACHINE CASTINGS. 
MANUFACTUREKS OF 


Brass, Gun Metal and Phosphor Bronze in Ingots, 


BABEITT'S METAL. 


DEALERS IN ALL KINDS OF OLD METALS. 


J OHN & JOSEPH HUGHES, 
ALBION METAL WORKS, 7 
STREET, BIRMINGHAM. 


Adäress :—* BIRMINGHAM.” 


ELECTRIC WIRES. 


Insulated Wire and Cables 
of every description for 
Riectrical Instruments, 
Dynamo Machines, Electric = 


&. &e 


Clerkenwell Green, E. 1730 


(LIMITED), 


2, WAR:BOROUGH MANSIONS, VICTORIA ST., LONDON, 8. 


Fe K 


INDIPENDENT CENIRE SECONDS STOP WATCH. 
CANNOT BE MAGNEFISED. 


‘SEE THE ABOVE REPRESENTATION OF ACTUAL DYNAMO TEST. 


MAY BE HAD WITH G@oLD oR SILVER CASES FROM 
SJ. 


48, St. John’s Clerkenwell, LONDON. 


pendent of the supply of 


Cost of working under One Penny 


Regularity of Speed 1 MOST REMARKABLE. 
SULR MAKRRS POR ENGLAND 4ND THK COLONIES: 


OWNERS of the BERASTEIN SYSTEM of ELECTRIC LIGHTIN, 


The lampn-of thin Company are of low resistance, and 
| @utirely free from the claims of other companies, yy 


q 
à 


ISPIELS PETROLEUM ENGINE | 


A. SHIRLAW & CO, BIRMINGHAM 


| 
| [November 30, 4 
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| ‘Transmission of Power” 
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pes THE AND ELECTRICAL REVIE, 


FITTINGS FOR INCANDESCENT ELECTRIC 


PATENTED. 

This new and improved form of Lemp Holder is 
the strain on the Vitrite portion ; the brass socket, which i» screwed on the electrolier, 
… or pipe, bearing all the weight of lamp, and shade, which cannot in any event fall or 
‘become detached from the metal supports. It will be noticed that the device for 
fixing the brass barrel to the Vitrite top has also been ened. Still further . 


Send for Samples and Quotations. 
OR SALE BY ALL EN WEERS AND SUPPLY COMPANIES. 
- Manufactured only by 


THE VITRITE WORKS, 


(LOW TEAMS), GATESHEAD. 


for IMMISCH, LONDON. 
ELectRic Motors 
| Telephone No. 7585. 
Interna Full Particulars 
Inventions and 
Exhibition, Price Lista 
1885, 


IMMISCH CO. 


 MALDEN WORKS, PRINCE OF- WALES’ ROAD, LONDON, N.W. 


Motors for Locomotives, Tramears, Launches, Lifts, Cranes, &c., wound to any tension, ae for 


|PUMPING, IN MINES, 
HAULING COLLIERIES 
and WINDING and: IRONWORKS. 


‘Special attention in fitting up Factories with Electric Power, and quotations given lor Electrical 


Transmission of Power for all Industrial purposes. 
MACHINES MADE FOR SPHOCIALLY SLOW SPEED. 


4 MT. HENLEY'S TELEGRAPH WORKS 


COMPANY, LIMITED. 

Offices :—27, Martin’s Lane, Cannon Street, London E.C. 
TELEPHONE No. 1,734 Works :—-NORTH WOOLWICH. | | 
SUBMARINE CABLES, 


| DYNAMO WIRE, 
Silk Covered Wire, 


FLEXIBLE CORDS, 
| AND 


ELECTRIC LIGHT CABLES. 


ELECTRIC MOTORS 


1 | | 
4 
À | 
| 
| 
| 
| 
| 
| CO LIGH | 
| | ee os 
| | | 
st 
All 


“WALSALL” HOLDE 


No brittle parts. Is wired from the 


4 : 


GUARANTEED CORRECT. 
ma 4 into Tenths. 


‘HOA 10 OF peyenpely 
“88h 


it 
| 


SPECIAL VOLTMETER. 


Specially suited for Testing the Copdition of Acoumelntors. 


AIME TEE 


(COMPANION TO THE ABOVE), 


No. 6. 


WALSALL WALSA 


| 
, 
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JOSHPH BOURNE & SON, 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY. JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great and strengtL 


Makers of Hir. Slater, Levi Patent 


Omee! PANORAS STAVION "hou, 
SCIENTIFIC APPLIANCE. | MANUFACTURING COMPANY, LIMITED 


(Manaasn—E DWARD J 
9, EBIRBY STRENT, MATTON GARDEN, E.0. 


ELECTRICAL AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKMEN. 
‘Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 


ee BATTERIES AND FITTINGS OF EVERY DESORIPTION FOR ELEGTRIO BELL AND LIGHT. FITTERS, . 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. 
9 KIRBY HATTON GARDEN B.C. 


BOOTH, : ELLSON &. Go... 
and Glertrical Gugtusers, 


The above firm is prepared to >, undertake Agencies or other Commissions for the 
Mr. L. ELLSON is now in London arranging for extensive purchases ef PLANT 


‘for ELECTRIC TRAMWAYS in Australia. Letters intended for him should be 
addressed, care of ANTONY GIBBS & SONS, 15, Bishopegate Street Within. 2604 


| OUR CATALOGUE 


| BELT PULLEYS, 
| Belt Flywheels, Step-Cone Pulleys. 


| GEAR WHEELS, | CASE WORKS. 


| Gear Flywheels, Mortice Wheels. || 
| SHAFTING, 5, PHŒNIX PLACE, 
COLDBATH FIELDS, LONDON, Wo, 


| | Loose Collars, Fast Collars, Couplings. | | 
à | MANUFACTURERS OF 


PEDESTALS, 
Every description of Cases 


BY SRY 


TELEGRAPH, TELEPHONE, AUTOWATIC 


And Electrical Instrument Makers. 


— ----- 


CONSOLIDATED TELEPHONE 
| CONSTRUCTION & MAINTENANCE CO. LD., 
one Who are the Sole Licensees for the mauufac- 


| Our new List of ner k of above 
will interest Engineers with Workshops. 


United Kingdom under the Patents held by 
the United Telephone Co. 2078 


LAURENCE, PARIS & SCOTT, Lea, 
ELECTRICAL ENGINEERS 


Manufacturers at Patented 


| given for Lighting Towne, 


GOTHIC WORKS, KING ST, 
NORWICH. wm 


| 
ai 
| 
for the Transmission of Power, is | | 
THE ONLY 4 | 
Complete and Perfect | | 
ONE IN THE WORLD. | 7 
| 
| : 
| 
| 
| 
| 
| 
| 
| | 
| 
| | 
# | 
HIGHEST CLASS. | 
REDUCED PRICES; FREE DELIVERY | - 4 7 
throughout the Kingdom | 
HARPE BERDEEN 
A RS LIMD., A ° | . 
| 
| 
| | | | ture ¢ elephones and Transmitte n the 
| 
| Macanes 
4 
| | 'actories a Private Les 
LEE 
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BEST. WIRE 


PHOSPHOR 
CASTINGS, 


and High Condnetiity for Telephone and ~ 
Telegraph Lies and other 


GAS ENGINE 


every 


consequently 


Newcastle: 
4, Cloth Market. 

Liverpool: 
62, South John 


Riley”s Street. 


Baildings, 
Market Street. 


ANDREW & CO.. Limite, REDDISH, STOCKPORT. 


Luwns. 


Glasgow Office: 
184, Buchanan St. 


DYNAMO COMBINED | | 


Revolution, | 


And all principal 


sce € 


XS) And all Electrical Purposes. 

Patent ‘0 Patent Silom | 

Phosphor Bronze Bronze and Copper | 

for Springs, Ropes, Screws, of Great Tensile Stragh | 

Rods, Sheets, &e. Bearings, Bushes, 

and other wearing parts 

Bal 
Boo 
Di | | EM 

5, Todd Street. é | 
Hudéersfeld : =. _ | 
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P porember 50, 1888. ] THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. ix 


| FOR HOUSES, FACTORIES, OFFICES, THEATRES, &r, 
E - delivered from stock, or made to specification or design, 
. i As supplied to th AT VERY SHORT NOTICE, 
+ su e | | 
| PRINCIPAL CONTRACTORS, SHIP-BUILDERS, IG MH MAIN SW Mescription, of every 
escri 
AND STEAMSHIP COMPANIES, AND ALL SORTS OF SHIPs’ FITTINGS. 
| Illustrated Price Lists on application. 
ses FLT TINGS. 
INDEX TO ADV ERTISE MENT S. 
i The names of Advertisers, whose announcements are ordered for a series, are entered under ong Heading in this 
Indes fro of charge; but repeated under other headings, per uk charge for ach additional 
accumulators. . | Elec. Ear. & Contractors.—Oont. | PAGE 
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FARADAY 


ELECTRIC LIGHT FITTINGS, 
6 ARTISTIC,” 
ELECTRICAL,” 
INEXPENSIVE.” 


Works & Showrooms:—3, Berners St., London, 7 : 


24 : 


EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 


Lamps, fm 1 CP. to 4,000 CP, Swan's Mine’ Lam, | 


ELECTRICAL FITTINGS OF EVERY KIND MADE 


TO ORDER. 


Contracts made for Electric Light Installations ; amongst their latest are the Athenæum and National Libera 


Clubs, National Provincial Bank, BRE. Duc sims house, and Steam Vessels. 
FACTORY : FONDERS END, MIDDLESEX. 


THE sétisasr 13, Albert Mansions, Victoria Street, 8 W. 
DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 


; STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT IN STALLATIONS. | 


for 

Best 
warded 
Economy in 


A 5 
a 
Horizontal High Pressure Coupled Compound 
Patent Semi- fixed Com * Engine. 12 to 100 H.P. nom. 


DAYEY, PAXMAN & CO. Engineers, COLCHESTER. | 


| Lonpon Orrice: 139, QUEEN VICTORIA STREET, E Cc. 2166 
INTERLOCKING. THE LOCK AND BLOCK. 


SAXBY & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, uw. 


EDISON LAM Ps. 


il NEW EDISON 16 6. “INCANDESCENT LANP 


Requires less than half an Ampère. Only 8 Watts per Candle. 
| GREAT ECONOMY. 
TWELVE 16 C.P. (Actual) Lamps per Mechanical Horse-Power. 


These American Lamps may be obtained for England from the EDISON & SWAN UNITED 
ELECTRIC LIGHT CO. Ltd, 13, Albert Mansions, Victoria St., London, S.W. ; and through 
. Local Companies for the Continent, &c. Orders can be filled from Stock on application to— 


=. Ss. Y EE, 2656 


Agent, American Edison Factories, 7, Rue de l'Empereur, Antwerp. 
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‘THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. I 


“MAHOGANY, HARDWOODS AND TIMBER. 
ROBERT GARRARD & C 206, 


CONTRACTORS TO RAILWAY AND ROLLIN STOCK COMPANIES. 
TAOROUGHLY SEASONED Mahogany, Teak, Walnut, Oak, &c., &c. Dry Pine, Pitch Pine, _ pp 


CABLE CASINGS AND COVERS IN pr” W00D8 AND DESIGNS. 
Woods cut to sizes for Telephone Boxes, Electric Apparatus, &c. 


Seasoned 
LOGSS.—Mabogny, Teak, Walnut and other Log Timber, in Tiers or Single Logs. Speccatioas on epic. 
Telegraphic Address: “ Acajou, London.” 


FITTINGS OF ALL KINDS FOR CONTRACTORS. 


NEW PATTERN LAMPHOLDERS AND SWITOHES. 


| Speciality: CHINA GOODS AND MAIN SWITCHES. 


 APPLETON, BURBEY & WILLIAMSON, 
21, QUEEN VICTORIA STREET, LONDON, B.C. 108 


THB 


GUTTA PERCHA, & TELEGRAPH WORK 


COMPANY, 


Re: 106, CANNON STREET, LONDON, E.C. 


‘MANUFACTURERS OF 


MACHINES, ARC LAMPS, 


Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 
VOLT AND METERS. 
(CONTRACTORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT 


‘OF EVERY 


IN STALLATIONS FOR HOUSES, OR FACTORIES 


‘ESTIMATES ON APPLICATION. 


SILVERTOWN, LONDON, E. 


TED 


_ ANCHOR WORES, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Manufacinrers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BALL AIND THLHPEHON EH WORK, &O.m 
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THE ELECTRIC APPARATUS COMPANY, Lid, | 


4, ( haring Cross, S.W. Stores: Little Paris Strect, Lambeth, 
NEW EDITION OF 


ILLUSTRATED CATALOGUE OF ELECTRIC LIGHTING MATERIAL 


NOW READY, POST FREE. _ / 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


(4. C. FELL, Fel. Inst, P.A., M.LELE., Lecturer om Electrical Engineering at the City of London College, &e., 8. P. WILDING, 
Best technical, and scientific advice in all matters connected with ts. Reliable ts in al] countries. Searches 

, patent cases conducted, opinions technical evidence, Trade marks registered. | 

1 QU'HEN STREHET LONDON, B.C. se 


 RAMSDEN, CAMM & CO. 


BRIGHOUSE. YORESHIRE), | 
Bron and Æteel Wire Drawers and Galvanizers. 


MANUFACTURERS OF 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
B. ‘LONDON OFFICE: 72. KING WILLIAM STREET. E.C. 1m 


À 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


Published every FRIDAY, Price 44. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE, 22, PATERNOSTER Row, LONDON. - 


TELEGRAPHIC ADDRESS: “ AGEEBEAY, LONDON.’ (CODE A BC. 
Se Alabaster, Gatehouse & Co. | 


SUBSCRIPTION RATES.—In Great Britain, , 19s. 6d. To all Fore Countries ii 
below), per Year, £1 1s. 8d. Exce tions. — Aden, Borneo Foreign 


Persia (vid Brindisi), Philippine Islan , Singapore, Zanzibar, per Year, £1 8s. 10d. 
VOLUME XXII. can now be had bound in black cloth, gilt, at 128. A Complete Set of Volumes may still be had. 
hound tee 06, cach volume, CASES.—Cloth Cases for Binding can be had 


: READING CASES, to hold from One to six N bers, till the Volume is complete for Binding, oan now be had from 
, the Publishes?, Price 6s., or Free by Post ( Great Britata) Gs. Gd. 


FOREIGN AGENTS.—New York: D. Van Nosraanp, 28, Murray Street. Paris: Vzuvz J. Borvaay Bue de la Banque. 
Berlin: Asuzr & Co. 5, Unter den Linden. 


NOTICE TO SUBSCRIBERS. 


By special arrangement with the proprietors, we aré enabled to supply any ot our Subscribers 
with that excellent monthly paper THE ELECTRICIAN AND ELECTRICAL ENGINEER, of New 
York, post free, for 12s. per annum. Our Subscribers will, in this way, be enabled to obtain, at a very | 


“ NOTICE TO ADVERTISERS. 


‘Shao the latent which com be vessived Sor pubtiection 


in current week’s issue:—New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages Thursday 2 p.m. 


ADVERTISEMENT RATES ON APPLICATION. 


Cheques and Post Office Orders (on Chief Office, London) to be made payable to Mr. H. ALasasres, 22, PaternosterRew, E.C. 
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THE GENERAL ELECTRIC CO. 


MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 
5, Great St. Thomas nus LONDON, E.C. 


Telegrams: « ELECTRICITY.” Telephone No. 1887. 


Works: LONDON, MANCHESTER, | 


SWITCHBOARDS, CUT-OUTS, CABLES, 


SWITCHES, . AMMETERS, _ WIRES, 
LAMPHOLDERS, _ VOLTMETERS, CASING, | | 


LAMPS, EBONITE, ELECTRICAL SUNDRIES. 


DR. ARON’S ELECTRICITY METERS, 
‘ELECTRICAL GLASSWARE, BRACKETS, &c., 


“KPOSTLE” ELECTRIC LIGHT CARBONS. 


CHINA LAMPHOLDERS, 


CHINA CEILING ROSES, 


CHINA CUT-OUTS, 
AND OTHER CHINA FITTINGS. 


NEW ELECTRIC LIGHTING WIL BE OUT A DAYS 
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. E. SPAGNOLETTI & CROOKE 


Adelaide Works, Uxbridge Road, LONDON, W. 


‘ 


MANUFACTURERS OF ALL CLASSES OF | 


CTRIC LIGHT AND TELEGRAPH APPARATUS AND FITTINGS, 


AGENTS FOR GASSNER BATTERIES. 
THE PRICES OF THESE CELLS ARE AS FOLLOWS: 


Per dozen - - - - 40 ,, 
Per case, containing 32 - 39 , 
» D cases 8 7 99 
Skeleton Frames, to hold 3 - 0 9 ,, 
99 » 6- 16 
CHINA CEILING ROSES 


FROM 


18s. PER DOZEN. 


BATTERY BOXES, with Hinged Lids, is. per 
cell, under four; 9d. per cell, above four. 


- Cut of all Cars bunched at end of Richmond, Va., U.S.A., Road. 


* DETAILS OF SYSTEM. 
accident on any pont of the line in | required. ; 
of the remainder of the road. | Use of TE set of brushes for both directions of driving. 
Motors flexibly suspended from the axles to —— | Self-ciling movement control from either platform. 
increased traction of" Meters to anal | 
with independent driving. ces of efficiency and reliability. 


16 & 18, BROAD STREET, NEW YORK CITY, USA. ws 


Agent for Great Britain: FREDERIC NELL, 16, Mark Lane, London 


INSULATORS 


the White), by 
Of all descriptions, combining mua in Gtonceare (White), à at Made in Bristol Stoneware (Drab or Brown) 


PRICE, SONS & CO. 79, Turnmill Street, LOMDONL. E.C. Works:—BRISTOL 
Government and Railway Contractors. Prise Medals wherever exhibited. | ae 


Us Sheets, Rods, Tubes, Cells, &e,, for Electrical Purposes. 
MANUFACTURED BY 
= THE NORTH BRITISH RUBBER CO., LIMITED, 
| Edinburgh ; London, 57, Moorgate St.; Manchester, 6, Charlotte St. ; 
| 5 Liverpool, Cereal Court; Glasgow, 106, Buchanan St. sn 
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STHADINESS. 


BOON OMY. 


CHRAPNESS. 


LACOMBE & CO—WORKS. PERRET, NBAR PARIS, 


London Agent.—H. W. EDLIN 7 


7, LITTLE UEE 


ST., | 
LONDON" 


CO, 


Sole Licensees of the 


MACHINE. 


ext quickty and sovnrately 
Round Iron, Steel or Angle Iron. 


NO IRONWORKER SHOULD 
BE WITHOUT 
USEFUL MACHINE. 


. Price for hand-power only - £48 © © 
» n mn and power - £10 8 0 


49, Queen Vitoria trot 


CARBONS.—For all kinds of Electric Light, Le- 
clanché 


, Bunsen, and Grenet Batteries, Telephones, &c. 
The best, cheapest, and most reliable for every kind of lamp. 
Carbons of any sise, shape, and of every description, manufactured 
to order at the shortest notice.—JAMES W. SAR 
_ 8, Carlisle-st., Soho-Square, W., London 


with Batteries | | 
and 100 yds. Covered Wire. | | 4 


PATENT RIGHTS GUARANTEED. 


NEW TELEPHONE iE CO. LIMITED, 


4, GREAT WINCHESTER ST., LONDON, EC. 


(abr License from the Postmaster-General.) 


" BENCH COLD SAWING | 


\ 
NOW PATENT | 


EVERY INSTRUMENT MAKER should have an ENGRAVING MACHINE. 
Better work is done is applicable of hand work, 


and the machine is purposes, 
as Dividteg, Bout Routing, 
AS SUPPLIED TO POSTAL TELEGRAPH FACTORY. 


THOMAS BARRACLOUGH & OO. Ltd. 
all mproved Toston 


Covering, 


STRANDING AND WAKING OA. IBE. EIS 
1960 


ARTHUR B. GILL & Co, 


«LIGHT DYNAMO. | 
-MAKERS OF GILL'S PATENT SWITCHES, 
CASINGS FOR ELECTRIC LIGHT CABLES, 


4, BOMBAY ST., LONDON. 


PRICE £36. 


ELECTRIC LAUNCH BUILDERS, 


ELECTRIC TRAMCAR 


MOTOR 


: DYNAMO REPAIRS 
A 


SPECIALITY. 


Engineers 
and 
Boiler Makers 


STEPHENS, SMITH 


Millwall, LONDON, E. 


v 


ESTIMATES GIVEN 
| 
SHIP LIGHTING 
| BY 
ELECTRICITY. 


20, TELEGRAPEN JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT 7 | 
| 1% & wi À | 
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| 7 Mavens, re | 
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| 
Lambeth Bill, LONDON, E.C. | 
| Complete Apparatus for | | 
| - ù PRICES OF DYNAMOS À 
| 60-WATT LAMPS. | 
| | 4 FoR— 
| \ a. - (> = e e e 
1 | e 
WORKS WELL CP FOR LONG LINES | 80 . 
= = 100 . - #68 
À Price Lists on application, | 
| 
| | 
_ "178 | | 


BEECTRICc. “LE 
“(VULCANISED, ‘RUBBER, &c., do) 
‘PENDANT Somme, 
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Dundee & Arbroath \ | WG 


TELEPHONE COMPANIES: 
United | 


National 

Lanoc: & Cheshire 

S. of England si. 

}. W. Counties & S. Wales 

. Northern District | 
pe: Co. of Ireland. 


LARGEST WORKS IN THE PROVINCES DEVOTED 
EXCLUBIVELY TO ELECTRICITY. 


| above are absolutely 
the RAW MATERIAL in our own shops, hence our 
ability to supply Goods of the HIGHEST — 

at BOTTOM PRICES. 


CATALOGUE of 250 pages FREE. 


Our Travellers will be instructed to wait upon | “2 
_ Buyers who will kindly send their name and address. | | | 1 


ELECTRIC TRAMWAYS: 
Blackpool | 

Portrush. 

All Leading E. L. Companies, 


. Colliery Companies, ‘ LIMITED, HELSBY.” 


TELEGRAMS: 


Bridgewater Navigation, CONCENTRIC, LONDON." ro. 
Manchester Ship Canal, LONDON TELEPHONE: No. 1935. 
Nobel’s Explosive Co., 


Faversham Cotton Powder Co., 
Glasgow Exhibition, 
And OYER 550 OTHERS. 


‘Gin: 29, QUEEN STREET, EC. 
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“CONTRACTORS 
FOREIGN GOVERNMENTS, 3 PA | — 
RAILWAYS: > 7 RUS CG. 
L. & N. W. | > AY > © 
Q- 4 > eRe be, À 
G. N. NC WIRES RE w - 
N. E. Sa > © 
Furness onl appaRATUS TAN COMPOUND » Au 
N. B. — VN & | EL 
Caledonian eC CT NTELECRAPHÈE 2 
- Wy IRSTRURE | 
Cheshire Lines | < AND A 
N. 8. Ry. Se | 
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ELEOTRIOAL AU OTIONRERS, VALUERS 
ARBITRATO 


QUEEN VICTORIA STREET, LONDON, B.C. | 
MANCHESTER. 


And Albert Square, . 


— 


PLANT” 
For every description of New and Secondhand ©" 


APPARATUS, AND INSTRUMENTS, à, 


Ready for immediate delivery, consult 


« Glectrical Plant, 


Published Monthly, P Post Free, Ga. 


Ones: 8, QUEEN VICTORIA LONDON, 


* 


ome SQUARE, ( CLERKENWELL, | N 


m.C. - 


COMMISSION ROOM 


Sue OF DYMAMOS t ELECTRICAL 


J. «x. 
Is prepared to receive Dynamos and other 


Electrical Goods for Sale on Commission, and 


can at a few minutes’ notice put any machine 
down and run it to show intending purchaser | 
Its output. 


AUMGE QUANTITY OF GABLES, SEVERAL AND VARIOUS 
ELECTRICAL GOODS IN STOOK. 


“INSTITUTE OF MEDICAL ELECTRICITY, 


LIMITED, 
24a, REGENT ST., LONDON, ow. 
(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 


_ Electrical Treatment, ~ Electro-Baths, 


Massage, Electro-Medical Apparatus, 


_ Instruction in Electro-Therapeutics and Massage. | 


TERRE, te, APPLY 10 THE MANAGING DIRECTOR. ssa |: 


WHEATLEY 7 ‘PRICE doutty, 


VULCAN ITE. 


HARBURG IND1LA-RUBBER COMB COMPANY. 
London Warehouse: FP. WINTER, | 
1188, LONDON WALL WOOD STREET, E.O. 


‘Patents for Sale, Specifie Articlés of 
any kind Wanted, or for Sale or Eachange. 


Three Lines and Under (24 words) __... 
_ For Every Additional Line (8 words) ... 
This Seale 4000 not trate Advertisements, terms for which 


be had on application. 
ment ab home of 
in all branches of 


iators)-and attention 


; first-class references.— 


N ELECTRICAL ENGINEER 6. lately in charge of 


seeks an engagement; understands steam 
207, Review, 2 92, Paternoster 


Ee. DYNAMO, “60 volts 20 empires Has only been 
S used a few hours. Se, 
—Tar or, Slate Street, Leicester. 


IMPORTANT TO BLEOTRICHNS, CLOCEMAKERS, GUNMAKERS, de. 


es STRUCTIONS FOR THE LAYING AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” —Pro- 
from the French of Dr. Francois 


Illustrated.— 
London, W.C._ 


LE GENIE CIVIL, 


Weekly Review of French and Foreign Indnstries in General, 
6, RUE DE LA OHAUSEE D , PARIS. 


‘Baditor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 


THE BEST OONTINENTAL ADVERTISING MEDIUM OF ALL 


All comm 


ment to be addressed to Mr. Bocquzr, Orrics, 6, Rue 


de la Chausée d’Antin, Paris. 


and 


4 1 ‘a: 
‘ Relating te Situatwons, Vacant, Situations Wanted, Businesses 
D. 2,696,” : Row, 
— LCTRICL desires engagement, understands dynamos 
installation of Brush ee Also one experienced man to wire 
same. References.— X Co.,” City News Rooms, Ludgate 
| } (-) st. Torriano Avenue. 2657 
| 
| Committee of the Exhibition of 1889. 
| 


‘KIRCHOFF'S LAWS La MONITEUR des INVENTIONS 


soks 
4. 
Li 


STATION ELECTRIC | 


Price te. 04. “Tost free from 
GLOSS ELECTRICAL COMPANY, 
| Carteret Sereet, aw. - | 


Prices and. References to. . 
ROYCE & Co., Blake 


16th YEAR. 
AND THEIR APPLICATION. 6 BOULEVARD DE STRASBOURG, PARIS. | 


Sisteen Pages, Half-Monthly, 

IE. Cc. RIMINGTON. AURNCRIPTION: Yearly. Sa. Ga. 

ALABASTER, ‘New, Inventions of ite Subsoribers. 


22, PATERNWOSTIR mow. Man 


| Now Réaay. as. éd. 
ILLUSTRATIONS. 


PRACTICAL 


AMES SWINBURNE. 


London: H. ALABASTER, GATEHOUSE & CO. 
22, PATEHRNOSTER ROW. 


New York: D. VAN NOSTRAND, 28, Murray Street. 


“CHINA SWITCHES, ““"* — | 


Wall Connectors, Fuses, Ceiling Roses, Lampholders, 
ALL ELECTRICAL FITTINGS FOR CONTRACTORS, | 


FANCY GLASS SHADES, REFLECTORS, AND BOWLS. 
Special Colours and Designs. 


FOWLER, LANCASTER & C0. 


ELECTRICAL ‘ENGINEERS 
AND 


_ MANUFACTURERS OF ALL FITTINGS FOR ELECTRICAL CONTRACTORS, | 
Albert Works, BIRMINGHAM. 


SAMPLES ON APPROVAL. PRICE List ON APPLICATION. 
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THE AN CLO-AMHRICAN 


ELECTRIC LIGHT 


LIMITED. 


COMBINED ENGINES 
AND 


 DYNAMOS. 


À 


| 


| 


_ Slow Speed Victoria Dynamo driven direct by. Simple or Compound Steam Engine and Patent 
Lines Grip Coupling, as Supplied to the pr Governments. 


à. 


MANUFACTURERS OF. ELECTRIC LIGHT APPARATUS 
ALTERNATING CURRENT DYNAMO 
TRANSFORMERS. MOTORS. | 
BRUSH DYNAMOS AND ARC LAMPS. | 
|: VICTORIA DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARO AND INCANDESCENCE SYSTEMS 


4 


MACHINES. 


The Corporation are nids to carry out installations on the Purchase- Hire System, and to tender for 
| of promt À lighting. 


LA LLC LE TAN 


FULL PARTICULARS ON APPLICATION TO THE sucnsTant, 


112 BELVEDERE ROAD, LAMBETH, S.E. 
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- MANUFACTURERS OF 


ELECTRIC LIGHTING PLANT 


OF ALL DESCRIPTION S.. 


System has 
been Fitted to the 
most recent | | 
WAR SHIPs| 
of the following |” 
| GOVERNMENTS, 


viz. ‘— PATENT TURBO-ELECTRIC GENERATOR—(OVNAMO AND ENGINE COMBINED). 
CE | 
“ - 


Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the || SPECIAL PLANT FOR | 
ITALY. || FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded | 


ms, | ELECTRIC LIGHTING MACHINERY, | au 


GATESHEAD-ON-TYIVE. 


4 


SOLE MAKERS 


“SUNBEAM” 


INCANDESCENT 
LAMPS. 


THE WHOLE OF THE | 
FIVE COURTS 
OF THE RECENT 


à 
4 xX. 


ISUNBEAM | 
LAMPS, | 


ON APPLICATION. Bis 
Telegraphic Address: SILVER MEDAL 
“SUNBEAM, GATESHEAD.” 


HIGHEST AWARD. 
PROM 200 TO 1,500 C.P. | 


| | | Over 60 Stoamships 
Ti of the leading 
mee and 
À Passenger and Trad 
D | lines have been 
| 
|| Successfully fitted, 
| 
| 
I 
| Telegraphic Address :—* Cyclops,” Gateshead. 
À. \ \ | 
PRICES AND PARTICULARS EN = À 


is now the o9 
[HIS Eetablichment now the largest and the most fully equipped School of its kind. Tt possesses, 


| machinery at the 


PAVILION, 
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THE SCHOOL OF SUBMARINE TELEGRAPHY 
ELECTRICAL ENGINEERING 


ESTABLISHED IN 1868. 


12 PRINCES STREET, HANOVER SOUARE, LONDON W. 

Manager: Wm. LANT CARPENTER, BA, B.Sc. F.0.8, | 
Secretary:-LEON DRUGMAN; ASTE. 

Senior Instructor:—CHAS. CAPITO, MLME, M.S.TE. and E. 


recent additions, several 
Gas Engine, 43 43 HPS. Accumulator Cells, 


~ For fall prospectus, terms, &c., apply to the Secretary, 12, Princes Street, Hanover Square, W. Jo 


THE GULCHER ELECTRIC LIGHT & POWER COMPANY, LIMITED, 


BATTERSEA FOUNDRY, S.W. 


GULCHER DYNAMOS. 


IMPORTANT: REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM: TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


ARC LAMrS 


Complete with Globe and Fitings, o in strong Factory Lantors, 4,000 £10; 2,000 C.P., £40 10s. ; 8,000 C.P., 213 10s. 


SPECIAL DYMAMOS TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING METALS, TRANSMISSION OF POWER, &c., &c 
Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 


Particulars obtained from the Com s Representatives and ts :—Mesars. W. Menzize & Co., 60, Side, Newcastle ; 
Messrs. F. B. Ge, Market St., Manchester ; Messrs. W. Lestzr & Co., 11, West Regent 8t., Cc. a. . Mouwzam, Eagle 
a; Me. dn, Hee Ms. 3 SHANNON Londonderry ; Mr. Winmsxunst, 20 Hu 
Co., Christch ew Zealand Anurr, 52, Cannon Street, London ; or direct application 


Telegrams :—“ STRENGTH.” 
MANCHESTER. 


| | 

| ‘ | ME | | 

| 4, || ii on | 
il 
| 
| 


LL GOVERNMENT 
Driving the electric 


BANK of ENGLAND, 
ROYAL MINT, 


THE ONLY FIRM having AGENTS in every contre of importance holding large 
_: Stocks ready for immediate delivery. 
LONDON :—J. C. R. OKES, 39, Queen Victoria Street. GLASGOW:—J. DONALD & SON, 42, Cadogan Street. = 
IMPORTANT NOTICE.-In our Pulleys simplicity is the great feature, and only the best branded iron is used in their manufac 
ture and first-class We always keep a very large stock of Pulleys and Mill Gearing, so that most orders for ordinary sizes 


ean be fulfilled from stock, and when not in stock our special machinery enables us to deliver very quickly. Our Mill Gearing is on the 
adjustable principle, and all pieces have ball and socket bearings, and it will be found the cheapest as well as the best in the market. 


Tue “UNBREAKABLE” Puiey Co. ST. FARFIELO ST. MANCHESTER 


LATE A.  WELLS LA co. 


Lathes, &c., as well an seve rnds of Arc and Incandescence nt ad a Photo 
ming can therefore be obtained. Since its opening in 1868 more than 8,000 Pupils have passed through the Schoc 
: RS OF PU QUICK DELIVERY 7 
| ai WAKE LLE YS IN GUARANTEED. 
| | \\\ 
| — — 4 =. _ > a 
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GA 
. MANUFACTURERS OF 


ELECTRIC LIGHTING PLANT 


OF ALI: DESCRIPTION. S.. 


Ou System has | 
Pitted to the 
WAR SHIPS| 
of the following |” 
GOVERNMENTS, 
viz. ‘— PATENT TURBO-ELECTRICG GENERATOR—(OYHAMO AND ENGINE COMBINED). 


Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the 
ITALY. FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded 


ONLY GOLD MEDAL 
JAPAN, ELECTRIC LIGHTING MACHINERY. 


| Telegraphic Address Oyclope,”” Gateshead. 


SOLE MAKERS 


oF THE RECENT 
SUNBEAM NEWCASTLE | 
INCANDESCENT EXHIBITION 
ISUNBEAM 
raed É LAMPS, 
SILVER MEDAL 


— PROM 200 TO 1,500 C.P. 


d 
| 


THE WHOLE OF THE | 


L 


AN 


| 
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4 
| | Over 60 Steamships 
of the leading . 
Passenger and Trading 
| lines have been 
Meme | successfully fitted, | À 
| SPECIAL PLANT FOR Pe 
— | | 
STEAMERS TO PASS 
THROUGH THE 
SUEZ CANAL AT | 
J.S. AMERICA | NIGHT. 
19 
| Dri 
| 
1 RO 
| |, 
| 
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| ROYAL MINT, 


PAVILION, 
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THE SCHOOL OF SUBMARINE TE LEGRAPHY 


ELECTRICAL ENGINEERING 


ESTABLISHED IN 1868. 


12 PRINCES STREET, HANOVER SQUARE, LONDON W. 
Manager:-Wm. LANT CARPENTER, BA, F.0.8, 
Secretary:-LEON DRUGMAN; ASTE. 

Senior Instructor:—-CHAS. CAPITO, MLME, MSTE. and E. 


Establishment is the and the most School of its kind. It possesses, additions, several 
Machines and. Élooteis Motors, a Gas Engine, À Accumulator Cells, 
more ve 
endl’ of the course on Examination for the or THE ScHOOL is Examiner of 
high standing, unconnected with the School. New Courses usually commence early in January, May, and September | 


For fall prospectas, terms, apply te the Seeretary, 19, Princes Street, Hanover Square, W. 


THE GULCHER ELECTRIC LIGHT & POWER COMPANY, LIMITED, 


BATTERSEA FOUNDRY, S.W. 


DYNAMOS. 


IMPORTANT REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM : TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


. ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 
GULOCOBER AERO 
Complete with Globe and Fittings, or in strong Factory Lanterns, 4,000 C.P., £40; 2,000 C.P., £10 40s. ; 8,000 C.P., 248 40s, 


SPECIAL DYNAMOS TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING METALS, TRANSMISSION OF POWER, &c., &c 
Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 


be obtained from the Compan pony: Benne Representatives and te :—Mesers. W. Menzize & Co., 50, Side, Newcastle ; 
essrs. 


W. Lasres & Co., 11, West Regent St., Glasgow ; fr. C. G. Mounram, 
Foundry, Birmingham; Mr. Lewis N. Aberdare ; Mr. W. Suannon, Londonderry; Mr. Wimemunsr, 20, South St. 
Co., Christchurch, N . J. ARMER, direct by application to the 


QUICK DELIVERY 
GUARANTEED. 


Telegrams :—“ STRENGTH.” 
MANCHESTER. 


HLM. GOVERNMENT 
Driving the electric 


machinery at the 
BANK of ENGLAND, 


CRYSTAL PALACE, 


THE ONLY FIRM having AGENTS in every : cire of importance holding large 


Stocks ready for immediate delivery. 
LONDON :—J. C. R. OKES, 39, Queen Victoria Street. GLASGOW:—J. DONALD & Son, 42, Cadogan Street. | 


IMPORTANT NOTIGE.~In our Pulleys simplicity is the great feature, and only the best branded iron is used in their manutso 
ture and first-class workmanship. We always keep a very large stock of Pulleys and Mill Gearing, so that most orders for ordinary sizes 
ean be fulfilled from stock, and when not in stock our special machinery enables us to deliver very quickly. Our Mill Gearing is on the 
adjustable principle, and all pieces have ball and socket bearings, and it will be found the cheapest as well as the best in the market. 


Tue “UNBREAKABLE” Puuuey Co. Ocoen Sr. FARFIELD ST. MANCHESTER 


À. ©. WELLS CO. 


and Practical 
At 


| 
AGER, 
| - 
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| 


RING CONTACT 


DRAKE & GORHAM'S PATENT BXCESS INDICATORS for DYNAMOS or ACCUMULATORS. + 


WESTERN ELECTRIC CO. 


TELEPHONIC 


ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, E.C, il 
oe CHICAGO, NEW YORK AND ANTWERP. + 


CROMPTON 


LIMIT'EL, 


| Undertake. all kinds of Electric Lighting (isolated | 
plants or Central Stations), Ship Lighting, Electric | 
Smelting and Depositing, Electric: Traction and 


| Transmission of Power; and being large manufac- 
turers of machinery for electrical uses can supply 
every requisite at short notice. Estimates free. 


Reports made. Particulars of leading installations | 
and Lists sent free by post. Work carried out in | 


part the world. 


MANSION HOUSE LONDON, E.C.; AND WORKS, CHELMSFORD. 


DRAKE & GORHAWM’S PATENT | 


_ SOLE LONDON REPRESENTATIVES FOR ELWELL-PARKER, LIMITED : 


DRAKE & GORHAM, 2, PRINGE'S MANSIONS, VICTORIA ST. 8. 


ACCUMULATORS. 


Simplese Mechanical Method of Plates, Grids with Lipped Edges to retain active material. 


a 


| 
| | 
| 
| 
| 
| | 
| 
| 
| 
é 
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RAWSON 


SUPPLIES. 
_ WRITE FOR NEW y SWITCH LIST TO 


‘WOODHOUSE & RAWSON ELECTRIC SUPPLY CO. 


| OF GREAT BRITAIN, LIMITED, 
QUSEN : VIOTORIA STREET. LonDow, 


REID BROTHERS, 


12. WHARF ROAD. CITY ROAD. LONDON. WN. 
| TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and ‘Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
| PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
/ MAKERS OF RADCLIFFE'S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES | 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


| OF GABLES, WIRE, IRON POLES, ISTRUWENTS, BATTERIES, INSULATORS AND STORES OF EVERY ESORPTIO. 


11, Lendenball Streit, LONDON. Works: ERITH, KENT. Bus des 


Telegrams: “CALLENDER, LONDON.” 


| CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
: SPECIALITY--Underground Electric Light Mains. 


MAKERS. OF CALLENDER- WEBBER CABES OASES. 


oll of Wort, Sense ond Wien Resided,” 


SONTRACTORS FOR WIRING. FOR THE ELEOTRIO LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING CO, 


NEW YORE: 45, Broadway. BOSTON. Works: NEWARK, NJ. PHILADELPHIA. CHICAGO. ws 
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HIGH-O LASS ANTI-CORROS1 VE 


FOR CYLINDERS AND YALYES, BEARINGS, SHAFTING AND HIGH-SPEED MACHINERY. 


SPECIALLY SUITABLE FOR 


ELECTRIC LIGHT INSTALLATIONS. . 


EXTENSIVELY USED BY — 


The Principal Companies, Government Buildings, Exhibitions, Railway Companies, &c., &c. ; 
CORROSION IMPOSSIBLE. CANNOT “GUM” OR “CLOG.” 
Daz.?2- Ss. Ov. Garton. 


PATENTEES & SOLE MANUFACTURERS— 


ENGELBERT & Co.,'70 & 71, Bishopsgate, LONDON | 


PIRELILTX co., | 


INDIA ‘RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS. 
Offices and Works:—-MILAN. Submarine Cable Works:—SPEZIA. . 
Telegraphic Address Societa Pirelli, Milano.” 


SUBMARINE CABLES. INSULATED WIRE OF EVERY DESCRIPTION FOR TELEGRAPHS, TELEPHONES, ELECTRIC 
LIGHTING, AND ANY OTHER ELECTRICAL WORK. : 


Contractors to the Royal Navy, Government Telegraphs, and the Principal Railways, Electric Light 
and Companies in Italy. 118 


JOHN FOWLER & CO. (LEEDS) LIMITED, 


ENGINENRS, LEEDS, ENGLAND. 


‘TATHAM’S PATENT 


LEAD-COVERED CABLES AND 


ELECTRIC LIGHT, TELEGRAPH, TELEPHONE. 


STREMGIN 

RAGA IASULATION 
CAP AG\W., 
NO CROSS -T ALK .\ 


Specially sultable for every description of 


WORK 


| 
a A 


64-Wire Anti-Induction Telephone. 
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London 
KLONDON DINANOS AND MOTORS for all purpetes. 


G. STATTER OO. 

ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 

Office: 40, FINSBURY PAVEMENT, 1 BO. 
Au fines À delivery. Made by special machinery in the best manner possible and 

THE STATTER PATENT CONSTANT CURRENT DINAMO bas a higher commercial efficiency than any other, either English or American. 


sPHCIAL A GIN ES and DENAMOS for LIGHTING 
; Everything Electrical. to Contractors.—Messrs. Statter not tender for 


RONALD A. SOOT T’S ZARDENED INDIA-RUBBER V | | 
(approved of end weed by the Admiralty; Buemens Bros. @ Co. Led; Brush Blectrte Light Corporation, Lid ; @ Werks On, Ltt; B. B. Crompton 40.) 


For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION: 


quis Varnish is s first-class Insulator, When gry it je not softened by moisture, steam or oll. gulch. aczing and very high to when dr. 


Sole Address—R. A. SCOTT, Electrical Engineer, Contractor to Her Majesty’s S81, King Hammersmith, W. 
BOARDS, at supplied to H.M. ships “ Devastation,” “ Conqueror,” 
ADMIRALTY ELECTRIC LIGHT FITTINGS A 


BABCOCK WILCOX CO. 


PATENT 


Specially adapted and generally used for 


| ELECTRIC LIGHTING PURPOSES, 


Because of their Great Economy in Fuel, Safety from 


STEAM BOILER. 


of in all 


+ Angio- uminazione di Roma, have had 
The be seen, at work 


LA 
: te 


Æuropean Works:-KILBOWIE, near GLASGOW. 


Head Office for Europe:—107, HOPE STREET, GLASGOW. 


“London Office:—114, NEWGATE STREET, E.C. | Paris Office:—20, BOULEVARD VOLTAIRE, [nr 
Manchester VICTORIA BUILDINGS. Colonial Office :—8, SPRING ST., SYDNEY, N.S.W. 


PATENT ENGINE, 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


. . AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS Tarn 


PRICES “oN ATION 


.. 
à 
4 
5 
a 
n 
4 
af 
| | 
| 
| 
| 
| 
| 
À 
| 
= | 
r'#, | 
| 5 on né ris Non t: (es at à r erected an me 
SSS ~. 2 allel of these boilers in connection wi lighting ¢ Grana Ope: | 
with ELECTHIO LIGHTING. the reliability that can bo placed on 
2 ee ee. yy | has led to their preference over others, and has ensured the and | 
WY: ag trade of the Company. | 
| 
n 
= 17 a = a 
| 
‘+ 
| | 
ve | . \ Æ SSS” 
H & ON | inf | 
= =S 7 À 2 
© | À 
A 
| 


a. te. 


Gp pe. 


ost perfect ever produced. 
L Type (18 Plate) Ship Lighting Cell | GGlectrically a great advanct, 


Hew publications. 

Aamphlet.—nd. Ed. 1888. Demy 8vo. ‘The E.P.S. Automatic System for the Public Supply of Electricity from Storage Batteries.” 
_ Jlustrated @atalogue.—Srconp EDITION, 1888.  RoyAL OcTavo. 


| 


EPS. ACCUMULATORS, STANDARD TYPES. ACCESSORY RY APPARATUS. 


L Type (Glass Cell). Great Storage Capacity. Regulating Switchboard, 6 60 to 1.000 amperes. 
L Type (Teak Cell), specially made for Ship Work. | Automatic Apparatus. 

© T Type for rapid discharge Traction Propulsion. — | Heavy Current Switches. 
C Type for Train Lighting. | Measuring Apparatus. 


Electro-M 
Compact Portable Sets for Vehicle Lighting. 


Electric Tramears, and every for 


Special Cells made te specification for— 


Installations on the Storage System. 
Central Station Lighting, | 


Telegraph and Telephone | tral for— 
Isolated Plant Ins 
Femporary Lighting Jobe, &c., &0. 


COMPANY, LIMITHD, 


ELECTRICAL POWER § 


Telegrams: “ Storage, Telephone No. 338. 


4, GREAT WINCHESTER STREET LONDON, EC. 
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DAVID SONS, 


Waterproof Gormenta, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and Perambulator | 


MARSHALL, SONS Co. 


Calcutta International Exhibition, 1884, 
| Awarded First-Class Certificate and Gold Medal 
for Strength ficiency and Economy. 


A. 


Chapel Field Works, ARDWICK, MANCHESTER. 
WAREHHOUSES: 
2, 4 & 6, New Brown Street, MANCHESTER. 20, Rue des . PARIS. 
14, Aldermanbury Avenue, LONDON. | 14, Place Sainte Gudule, BRUSSELS. | 
57, Miller Street, GLASGOW. 29, Kl Reichenstrasse, . | HAMBURG 


VULCANITE EBONITE 


Sheets, Rods, or Tubes, te 
Currents, Cylinders and Pilates. 


‘Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &c. 


| ZENDIA-RUBBER 
Sheet, Weshern, Valves, Cord, Tubing. Ball Valves, Buffers, Door Mats. MECHAN CAL 
Delivery and Suction Hone. | Purposes. 


MANUFACTURERS OF THE “ ‘SIMPLEX” COTTON BELTING AND THE “ ANCHOR” FIRE BRIGADE HOSE. 


Tyres, and all descriptions of India-Rubber Goods. 
PRICE LISTS ON APPLIOATION. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 
LNDON OFFICES, SHOW ROOMS AND BUILDMGE, 79, FARRINGGOH ROA ES. 


COMPOUND STATIONARY ENGINE AND BOILER, 


WITH PATENT AUTOMATIC EXPAN valve GEAR. 


A 


“Marsalis, ] New Catalogues, with heauced Prices, tree on application. 
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BELL’S ASBESTOLIN 


ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
| _-ASBESTOLINE is the Cleanest Lubricant. 

— : ASBESTOLINE is favoured by Insurance Companies. 

 ASBESTOLINE is the most Inodorous Lubricant. . 

-- ASBESTOLINE is the safest Inbricant from Ignition. 
ASBESTOLINE has beaten all other Lubricants in trials. | = 
ASBESTOLINE is applicable in and out-doors in every climate. CR. 


AU ar boue, ASBESTOLINE requires no special application. | BELL'S ASBESTOS. | 
CONSISTENCY OF ASBESTOLINE. _ | 
four 
ASBESTOLINE, ta À is made in four ar te for al climates | 
ASBENTOLINE A, is specially adapted to ordinary Land when the sont | 
Engines an 2 à Machinery, in and vut-door, in this country. ASBESTOLINE, CC, is designed for 


ASBESTOLINE, B, » littlo more solid is for use on Steamships machines, &¢., where the beari Ps ote E Re, | 


climates, also on land when it is desirable to through, and sometimes is ad 
have Lubricant stiffer than A. | ans 


The reputation of Asbestoline as a lubricant nf the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modera machines. In Saw Mills, on machines going up to 5,000 revolutions _ 
per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubricatica 
has not received due consideration. Engineering firms of the highest standing have given to it their powerfu! testimony and support. 4 


Supplied in Kegs, 28, 56, or 112 Ibs. Price 2s. 3d. per Ib. Kegs Free. 

SPECIAL TERMS FOR LARGE QUANTITIES. 
IMPORTANT TO EXPORT MERCHANFS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 lbs. 
| consequently the saving in freight is very considerable. Liberal Terms are conceded to Export morenante, 


Below will be found illustrations of the mode of fixing Lubricators for Asbestoline to bearings. Pull particulars of the rico 


\ 
| 
TE 


fitted to Showing Section of Lubricator fitted to 
ordinary Bearing. 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY, 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Owing to the number of Greases now oftered, samples of BELL’S ASBESTOUINE were submitted to Otto Hohner, 
subjoined Report fully proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 


_ The Laboratory, 11, Billiter mon, 25 London, ' | metern. and that consequently no no friction obtainable tm the el | 
sed Moy nary run of machinery is capable of developing inflammable 
} I have subjected a sam eample of Bell’s Ashestoline taken from the ure from it. 
stores of Méssrs. J. Bell and Son, in Southwark Street, to a number l’s Asbestoline is as absolutely safe a lubricant as can be 
of tests, in order to ascertain whether À aod use in Mills or Factories | desired or obtainable. In the case of fire breaking out from any 
ht contribute to the danger from fi cause it does not assist the conflagration, and it is quite incapable 
found that Abestoline ignites ‘only with the greatest | of per que Aad to Bs manta rage combustion, either by itself or in 
diMiculty when ht into contact with flame; that wood and le material. 
other combustihle material soaked in Asbestoline burns,ifanything, | From the physical cad of Asbestoline its use is of necomity 
with greater difficulty than "i itself, that its flashing point is so . perfectly clean and free from waste. 
high that it lies beyond the range of Merca Thermo: | | (Signed) OTTO boas Public Analyst. 


BELL’S ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRIGED GATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. 
Depots:— MANCHESTER: Victoria Buildings, Deansgate. LIVERPOOL : 2, Strand dt tenes ten: 
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NON- CONDUCTING ee 


For Covering Boilers and Steam Pipes. 


WILL REDUCE LOSS BY TOA NON AND PER CEE, O FUR, 


of a nature which will enable it to adhere well for years. To do this it must be sufficiently elastic to prevent cracking and lea > by 
expansion and contraction, the heated surfaces to which it is applied. This Composition is daily applied to Tanks with Rou 
Fiat Bottoms, and its adhesive properties enable it to keep to the surfaces without bands or any de sb wesuennny tor heléteie on other 
compositions. Our Covering never fails to Nave its Cost in a few months, lasts fur years, after which it can be taken off and 

again with a little fresh. In all respects it is so superior as to be infinitely cheaper than Compositions sold at one-fourth the 

. We would Eee out that this being supplied dry in bag, will cover six times more surface than other materials which are sent 
out wet in cask. is shows the apparent low prices of other Compositions to be a sham. — 

For Export about one-third cost of freight is saved as compared with Compositions sent out in a wet state. In competition its 
never failing efficiency has repeatedly proved it to be the cheapest material in the market for prevention of loss by radiation. 


Price 25s. per Cwt. Second Quality, 15s. per Cwt., is superior to the best sold by other firms. | 


will remove incrustation from Steam Boilers of all kinds without ne 


A shows Boller Plates incrusted. B shows Boiler Plates when clean: d by this Compost ion: 


| The action of this BOILER . PRESERVATIVE, by absorbing the free o 
and corrosion. It also disintegrates incrustation so immediately as to prevent its 
botton in a loose powder, which is easily swept out. By keeping boilers clean a agen pos À. uel is effected, and the danger of 
the plates burning is entirely obviated, thus avoiding the great risks which are inseparable from scaled | rt se noctr, ening the life of a 
robles and covering its own cost a hundredfold. Whenever ible it should be used through veer Pas ame Ah or Injector, which it will 

mur | clear from incrustation. The small À org required to effect its purpose makes this the most , and more than 
e higher price we charge for a fluid, which in the case of many other makers, is useless. 


Price “4s. per Gallon. Second Quality, 2s. 6d. per Gallon—guaranteed superior to the best sold by other firms. 


QUANTITY REQUIRED.—Quarter-pint weekly H.P. indicated; where the water is very bad rather more 
| or one pint for 700 gallons of evaporated. 


118, SOUTHWARK ST. LONDON, S E. 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. 
CARDIFF: 46, James 3t., Bute Docks. BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basin. GLASGOW: 9 SL 
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Screw anuf acinrers & were & Metal Blerchantal 


HAVE REMOVED FROM 


BOWLING GREEN LANE, FARRINGDON ROAD, LONDON, EC, 


24, CHARLES STREET, HATTON GARDEN, 


LONDON, H.C. 


HIGH con 
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Drawn, Bram ron, and Stel, Round, Mexagon and Fatal Kop in Steck 
for Ses and Terod Parts on of Paton 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 
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WOODHOUSE RAWSON, Lo. Paez 11. 


_ RICHARD JOHNSON & NEPHEW, 
. 


| "PATENT OFFICE. | TRIRGRIPH AND TELEPHONE LINE WIRE. 
IH . GARDNER, 8. GREAT WINCHESTER. ER STREET E.0. 


| 
ag 166, FLEET STREET. | 
ER 10 ELECTRICAL ENGINEERS AND OTHERS. 


STAFFORD & EAYES, 


VOLT WORES, COVENTRY. 


Kondon "Agents: 


Mesa, THOMPSON à REW 1, Chamber, SL. 


| Wm. M. FOXCROFT | 

: Buccessor to the late W. Fosoreft, aleo F. Luboas), — 

| Telegraph and Telephone Case Manufacturer, 
36, PERDIVAL STREET AND 9, SMITH STREET, 

| 


THE STANHOPE 


| 
A 
al 
| 4 / 
| ‘ we 
Val { 


~ 1} 
ARE THE BEST AND CHEAPEST. 
|| 


Prices from £1 10s, to.26 408. 


PER INSTRUMENT. . Leck and Bleck, Single Needle, Bell, Sounder, Perferster, 


CALEDONIA WORKS, HALIFAX. 
Contractors to Der Maijestn’s Government & Companies 


BEST REFINHD THLMPHONEH WIRE. 
PATENT GALVANISED TELEGRAPH WIRE. 


~ 100 Ib. COILS, HIGH CONDUCTIVITY 

WIRE, TO ALL. SPECIFICATIONS. 

COPPER WIRE, hard COPÉER WIRE and TAPS for 
overing, STRAND WIRE ! 


a 
| 
| | 
dt im ODDOPCUMIE now. tO enercesic men | 
: | P pmphlei Gratis, , | the sole agency in the principal centres of the United Kingdom, 
of wi Eure, America, and the Colon, fr supplying the | 
lhirty-five th | Coventry Dynamos and Motors, which have substantial 
Provisional Protection (9 months) pr can be built customers’ own specification for any output, 

84 4c, Fall Patent (4 years) | Current, or voltage. 

q T 

LIBERAL TERMS TO THE TRADE. | 

1 | 

fechanical Telephone: pres | 


BLAKEY, «a co} 


NORTHERN TELEGRAPH HALIFAX, ENGLAND, 


CONTRACTORS 10 THR BRITE, INDIAN & COLONIAL 


FLETCHER’S PATENT WATOHMAN'S TELL-TALE—Largely | 
by the L. & N. W. Railway Company, the Government of Victoria, &, 1 
‘ Cannot be tampered with, not likely to get out of order, only one vin À 
required for the whole circuit, the current only used once during the round, | 

and the first cost is low. Prices and estimates on application. — | 


[RESISTANCE COILS, GALVANOMETERS, SINGLE NEEDLE INSTRUMENTS, REPENTERS. 
BATTERIES. ILLUSTRATED LIST, FOUR STAMPS. 


CARBONS. TH BERNSTEIR ELECTRIC LAMP 
| THE BARNSLEY EY CARBON Co, MARLBOROUGH MANGWONE, VIOTOMA ST. LONDON, SV. 


Manufacturers of 


‘PORE CARBON POUFTS, TUBES, FILTERS, ORLLS à BATTERY PLATES | OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. . 


OF EVERY DESCRIPTION. 
| WORES:-DBARNSLES. 6H The lamps of this Company are of low resistance, and 
Lonson à Sroeen—THE GLOBE ELEOTRIOAL & 00, | the of other companion, 


H. THORPE, 


‘69, THEOBALD’S ROAD, Wo.” 
@AS POWER WORKS: 
34, EAGLE STREET, RED 
LION SQUARE, W.0. 


1890. 


CASTINGS IN BRASS, GUN METAL 


And PHOSPHOR BRONZE. = | 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses, | THE er DYNAMO | 
| Simplicity, eficiency and durability at considerably reduced prices. 
| | . SOLE MAKERS- 
Brass, Gun Metal and Phosphor Bronze in Ingots, STANLEY & DAVIBS, 
BABBSITT'S METAL. Glectrical Gugineors, 


DEALBRS IN ALL KINDS OF OLD METALS. 


JOHN & JOSEPH — HUGHES, 


MANUFACTURERS OF 


VITRIFIED SWITCH BLOCKS; 
Tubes for Electric Wires, 


L PLAIN AND COLOURED ROSES AND PUSHERS, 


ag GLASS LECLANCHE JARS 


UNITED ELECTRIC WIRE Co, | | 
(da, Clerkenwell Green, London, E.C. us | | 


HYDE NEAR MAN CHESTHR,, | 


Insulated Wire and. Cables 
every description for 
Electrical Instruments, 
Bells, Telephdnes, Electric : 

Lighting, &c., &c. 


UE AND ELECTRICAL REVIEW. [December 7 
| 
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| > | 
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| | 
| Wholesale Manufacturer of every de- aL rol | | | 
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FITTINGS FOR INCANDESCENT ELECTRIC 


ember 7, 1888.) 


PATENTED. 


the strain on the Vitrite portion; the brass socket, which en the electrolign, 
or pipe, bearing all the weight of lamp and shade, which cannot in ee ee 


the brass barrel to the Vitrite top has also been strengthened. Still further E 
improvements are in hand which will tend to cheapen our V specialities. 


Send for Samples and Quotations. —_ 
OR SALE BY ALL ENGINEERS AND SUPPLY OOMPARIES. 
Manufactured only by 


THE VITRITE WORKS, 


(LOW TEAMS), GATESHEAD. 


HIGHEST AWARD | 
de | (MMISON, LONDON. 
at the Telephone No. 7585. 
International 
Exhibition, 


1885, 


MALDEN: WORKS, PRINCE OF WALES’ ROAD, LONDON, N. va 


Motors for Locomotives, Tramcars, Launches, Lifts, Oranes, &c., wound to any tension, suitable for 


PUMPING, CIN MINES, 
|. HAULING  COLLIERIES 
and WINDING and IRONWORES. 


Special attention in fitting up Factories with Electric Power, and quotations given for Blectrical | 
Transmission ‘of Power for all Industrial purposes. | 


MACHIN MADH FOR SLOW 


MT. HENLEYS TELEGRAPH WORKS 


COMPANY, LIMITED 
Offices :—27, Martins Lane, Cannon street, London EC. 


TELEPHONE No. 1,734 :-NORTH WOOLWICH. 


Manufacturers of | 
SUBMARINE CABLES, 


Patent Motallic Braiding, 


‘Silk Covered Wire, 


FLEXIBLE coRDS, 
AND 
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No brittle parts. Is wired from the Front. 
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SPECIAL VOLTMETER. 
| É Specially suited for the Condition of Accumulators. 
(COMPANION TO THE ABOVE), 
4 AMPS. IN: 228.7 
No. 6. _ me. à. 


WALSALL ELECTRICAL C0. WALSA 
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JOSHPH BOURNE & SON, 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


these manufactures have been celebrated for a of vitrefaction combined with and 


Works: DENBY POTTERY 


Insulator. 
Omen: NEAR 


6, ST. PANCRAS STATION EUSTON Ds ae 


SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, LIMITED 


(ManaceR—EDWARD J. DALE) 
9, HBIRBY STREET, BATION ‘GARDEN, 


CTRL AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKMEN. 
' Wood Turning and Cabinet Work for the Electrical and Scientific Trades. . 


ELECTRIC BELLS, INDICATORS, SWITCHES, BATTEMES AND FITTINGS OF EVERY SORPTION FOR ELECTR BELL AND LIGHT FITTERS 


WRITE FOR ESTIMATES “AND CATALOGUES, FREE. 
9  KIRBY STREET, HATTON GARDEN 


. 29606 


Civil and Olectrical Gu 
QUEEN. STRELT, MELBOURNE. 
— or other Commissions for the 
Mr. L. ELLSON is now in London arranging for extensive purchases of PLANT 
| for ELECTRIC TRAMWAYS in Australia, Letters intended for him should be 
| addressed, care of ANTONY GIBBS & SUNS, 15, Bishopsgate Street Within. 2004 © 
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of Accessories . 
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| BELT PULLEYS, 
Belt Flywheels, Step-Cone Puileys. 


Rope Flywheels, Haulage Rope Pulleys. | 3 


| GEAR WHEELS, Cc ASE W ORK S, 


Gear Flywheels, Mortice Wheels. 


|| SHAFTING, 5, PHENIS PLACE, 

| 

|| PEDESTALS, | OLDBATH FIELDS - 

| Horizontal, Angle, Vertical, Hanging. RERS 

| FIXINGS, en 1 Every description of Cases 

| | TELEGRAPH, TELEPHONE, AUTOMATIC 

| | And Electrical Instrument Makers. 
| | | CASE MAKERS TO THE | 

| | CONSOLIDATED TELEPHONE 

| | — CONSTRUCTION & MAINTENANCE CO., LD. 

}| Our new List of CASTINGS of above, P cwt, | SE Who are the Sole Licensees for the mauufac- 

| will interest Engineers with Workshops. ne 

— United Kingdom under the Patents held by 

the United Telephone Co, 7 


LAURENCE, PARIS & SCOTT, Lea, 
- ELECTRICAL ENGINEERS 


Estimates prow for | Towns, 
Factories and Private Residences. 


GOTHIC WORKS, KING ST. 
= WORWICH. 


rt... | 
i 


London 
| 
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| 
| 
for the Transmission of Power, is | 
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Complete and Perfect | 
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BEST WIRE 


PHOSPHOR BRONZE, | 
CASTINGS, 


Wire of Great Tensile | 


‘Temas FLE INFRINGEMENTS OF OUR PATENT MONTE 


DYNAMO COMBINED 
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‘Steady 


Impulse 
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for Springs, Ropes, Screws, PTS : | 
Rods, Sheets, ac. Bearings, Bushes, 
and other wearing parts & Lines ald | 
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: ae or Of the British and Colonial Patents, On | 
HUE 00, 23 
| “4. 87, Sumner Street, Southwark, London, S.E. + . | 
C 
EP, | \\ | 
| mt 
( | À Newcastle: | 


Ineombustible, Geod Contact, Ample Break, Efficient Fuse. 


POSITIVE “ON” sud “OFF” ACTION and INSTANTANEOUS BREAK, 


SEVERAL SIZES, PATTERNS, AND COLOURS MADE. 
Variety of Porcelain Cut-Outs also Stocked. 


DORMAN & SMITH, 


of charge ; 


India Rubber Co 
y & Sons... vee 
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° R. Garrard & Co. ... 
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OMPTON & CO. LIMITED, SEE SUP. 12, 


— 
PATENT PORCELAIN SWITCHES. 
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Accumulaters. paes | Elec. Eng. & Contrac Dont. Paes | 
Drake & Gorham ww... Western Electric Company Sup. 12 | 
| Electrical Co. 14 Woodhouse & Rawson « 11 | 
Blwell-Parker, Lim: ooo 12 | Electrie Light. | 
J. Stiff & Sons (Boxes only) 4 |. Brush Corp. FER 13 Motors. | 
Stabter & Co. 15 | J. à Co. (Swen) | patent Agente. | 
Asbestes. | Power Storage Co. ... 14 | 
Bell’s: Asbestos Co. 16,17 Gülcher Elec. Light& PowerCo. Sup. 11 | 
Auctioneers and Valuers India-Rabber,G. P.&Tel. Wks.Co. Sup. 1 pa eee | 
Wheatley Kirk, Price & Goulty Sup. 7 | Electrie Light Carbons. | 
Batteries. Anglo-American BrushCorp.  .… . Porcelain Appliances. | 
India-rubber, G.P. & Tel. Wks. Co. 20 | 
Johnson & te eee coe 1 Co. eee Electric Apparatus Co. … | 
Telegraph Mfg. ° …… Sup. 6 Globe um a. eve up. s |P À 
Battery Jars. Johnson & Phillips  … 1|- J. | 
J. & Son ase eee eee 7 Lacombe & Co Su 6 Pulleys. ‘ | 
Price, Sons & Cun, Woodhouse & Rewson 11 Harpers, Limited, 
J. Stiff & Sons ose eve 4 Un Co. 
Bells and Gongs. an Electric Light Fittings. breakable Pulley 
3 Sheppard, & Madeley Sup. 5 Appleton, Burbey & Williamson Sup. 1 | Railway Signals. 
Relting.— Webb & Son eee Dorman 12 eee eee one eee 
Babcock & Wilcox Oo. eee eee 15 Globe Co. eco School of Telegraphy 19 
| octrical Plant Sup. Engines for Electric Light. | 
Central Station Elec. Lighting ... Davey, Paxman & Co. ... .. 10 | Soldering Fluid. | 
Kirchoff’s Laws … eee Sup. J. Fowler & Co. coo * eee Sup. 4 J. W. King 
Practical Elec. Measurement Sup. Greenwood and Batley …  ... 
Cabinet Work. Marshall, Bons & Op. | 
Ransomes, Sims & Jefleries ... 18 ove 
W. Foxcroft eee eco eco G. Richards & Co. ... eee coe Electrical 
Castings. Shirlaw ese eee = 
Phosphor Co. eee eee Tavlor & Hobson Telegraph Mfg. eee 
| Chro h for Electricians. 
Commission Koom. New Telephone Co. | 
J. W. King eee Sup. Glass Manufacturers. Stanhope Co. eee eco 600 2 
Dynamo Manufacturers. A. & R. Cochran ...° .. Tools. 
Elwell-Parker, Limited ... _... Incandescence oan, al Selig, Sonnenthal & Co. … Sup. 2 
Holmes & Co. Sup. Corp. ... 15 | Turbines.—F. Nell |... 
Laurence, Paris & Boott Edison à Bwan United Co. 10 | 
F. 1:8 & Co. Sup. Sunbeam Sup. 10 Varnish.—!) eee CTI 
Stafford & Eaves ... eee Woodhouse & eee coe Ll Vuleanite. Co. 8 7 
rg India Rubber up. 
J. G. India bber, G. P.& Tel. Wks. Co. 20 Rubber Co. Sup. 4 
Ebonite. D. Sons Wire (covered). 
7 Pirelli & J. Fouler & Co. ... ‘ 18 
Electrical Engineers and Contractors. | Ac. W. Wonks GS. 
Acme Electric Works ... Sup. 1 Wire Co. Sup. 1 | 
& Co. Sup. 2) . Stitt & Bons ... Midland Wine Co. 
Crompton & Co. Sup. 12 & Co. United Wire Co. 4 
Dorman & Smith .. … 9% Woodhouse & Rawson...  … 11 
Johnson & | ece 1 Lancaster & Co. eee Sup. Felten & 
Laing, Wharton & Down... Sup. 9 ‘RB. Johnson & Nephew … ... 8. 
Manville & Madgen YY) Sup. 6 J. ‘be Gent & Co. YY) eee Sup. Ramsden, Camm & Co. FA Sup. 2 | 
Paterson & Cooper 19 A. B. Gi & Co. … Sup. ©! 
‘Reid Bros. ... TA : 1. & Co. Wire | 
Sharp& Kent ... ... Sup. 12 | ppl Mfg. Co. à coo Sup. 6 
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FARADAY 


ELECTRIC LIGHT F ITTINGS, 
¢ ARTISTIC,” 
“ELECTRICAL,” . 
4 INEXPENSIVE.” 


Works & Showrooms:-3, Berners London, w 


"EDISON, SWAN, CHEESBROUGH AND OTHER PATENTS. 
Manufacturers of Incandescent Blectrc Lamps, from 1 CP. to 1,000 C.P., Swan's Miners lamp, 


‘ ELECTRICAL FITTINGS OF EVERY KIND MADE TO ORDER. 


Contracts made for Klectric Light Insallations ; amongst thelr latest are the Athenwam and National Libera 
Clubs, National Provincial Bank, HRH. Duc d’Aumale’s house, and Steam Vessels. eric 


FACTORY: PONDAR’S BND, 


For Prices, Estimates and Particulars apply to 


‘THE SECRETARY, 13, Albert Mansions, Victoria Street, SW. 


Stand No. 21. SMITHFIELD Stand No. 21. 
| 10th to 14th December. 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special to and Boilers required for Electric Light Installations, 


Winé- 
e Engines. 


ge 


DAVEY, PAXMAN & Co. , Engineers, COLCHESTER. London Office: 139, Queen E.C. 
INTERLOCKING THE LOCK AND 


snd frog 


use on & under prowetion of Various Patents granted oF aasig 


SAXBY & FARMER, Railway Signal KW. 


EDISON LAMPs. 
NEW EDISON 16 C. P. INCANDESCENT LAME 


Requires less than half an Ampére. Only 8 Watts per Candle. 
GREAT HCONOMY. 
TWELYE 16 C.P. (Actual) Lamps per Mechanical Horse-Power. 
These American Lamps may be obtained for England from the EDISON & SWAN UNITED 


ELECTRIC LIGHT CO. Ltd. 13, Albert ‘Mansions, Victoria St., London, S.W.: and through 
Local Companies for the Continent, &c. Orders can be filled from Stock on application to— 


Agent, American Edison Factories, 7, Rue de l'Empereur, Antwerp. a 
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MAHOGANY, HARDWOODS. AND TIMBER 


_ CONTRACTORS TO RAILWAY AND ROLLING STOCK COMPANIES. 
THOROUGHLY SEASONED Mahogany, Teak, Walnut, Oak, &c., &c. Dry Pine, Pitch Pine, and Deals. 


CABLE CASINGS AND COVERS 1N Aub woons AND DESIGNS, 
| Seasoned Woods cut to sizes for Telephone Boxes, Electric Apparatus, &c. 
OG SS .—Mahogany, Teak, Walnut and other Log Timber, in Tiers or Single Logs. Specifications on application. 


Telegraphic Address: “ Acajou, London.” 


Telegrams: “SOUNDER, LONDON.” 


| THE 
ACME ELECTRIC WORKS 
ELECTRIC LIGHT & TELEGRAPH ENGINEERS, 
_. Manufacturers of Electric Light Fittings and Appliances, Electric, Telephone, Bell 


| (ARTHUR Cc. COCKBURN, M 
and Signal Apparatus. 


anager 
FERDINAND STREET, CHALK FARM ROAD, LONDON, NW. 
sOLE MAKERS OF COOKBURN'S SWITCHES AND CUT-OUTS. “MAKERS OF THE NEW FORM OF PROFESSORS AYRTON & PERRY'S VOLTHETERS. 


THE 


COMPAN LIMITED. 


Offices: 106, CANNON STREET, LONDON, EC. 


DYNAMO MACHINES, LAMPS, 
EE: Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. | 


VOLT AND AMPERE ‘METERS. 
CONTRACTORS FOR SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF EVERY 


INCANDESCENT LIGHT INSTALLATIONS FOR SHIPS, HOUSES, L FACTORIES. 


ESTIMATES om APPLICATION. 


Works:  SILVERTOWN, | LONDON, E. 


ANCHOR R WORES, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Manufacinrers of 


|COVERED WIRES CABLES 


OF ALL DEBSCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, | 
BHLL AND THLHPHONEH WORK, &O.m 
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THE ELECTRIC APPARATUS COMPANY, Ltd, | 


4, Charing Cross, S.W. Works: Arnold Road, Bow, E. Stores: Little Paris Street, Lambeth. 


NEW EDITION OF 


NOW POST FREE. 


ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


(J. C. FELL, Fel. Inst. P.A:, on Retrial atthe Cty of Landon Col, 8. P. WILDING, 0.8.1.) 
Best technical, and scientific advice in all matters connected with Searches 
» patent cases conducted, opinions technical evidence, 


QU VICTORIA STREET LONDON, B.C. ses 


RAMSDEN, CAMM CO. 
Æ Bron and Steel alvantyers. 


oN | TELEGRAPH, TELEPHONE AND CABLE WIRE, 
_ Race  Contractorsto H.M. the Indian and Colonial Governments and leading Railway Companies 
B. LONDON OFFICE: 72. KING WILLIAM STREET. E.O. va | 


| FITTIN GS OF ALL KINDS FOR CONTRACTORS. 


NEW PATTERN LAMPHOLDERS AND SWITOHES. 


‘Speciality: CHINA GOODS AND MAIN SWITCHES. | 


APPLETON, BURBEY & WILLIAMSON, 
91, QUEEN VICTORIA STREET, LONDON, E.C. 


SELIG, SONNENTHAL 


SOLE FOR |. 
Genuine American 
_ Cleveland ” 
Twist Drills. | 


Screwing Ma- ( 
and 
Screw-Plates. 


Whiton s New Indepen- 
8 or 4 reversible 
jaws, 2 in. to 
24 in. diameter. 


“ Eclipse” patent Chucks. 
“Tanite” Solid Emery 
heels and 


Bearing Leveller. 
Lubricator Filler. 
Belt Screws. 

Portable Pile Drivers. “Sundale” Pulleys. 


85, Queen Victoria st, & & Lambeth Hill, LONDON, E. C. 


“Sundale” and 
“ Victoria” Hollow jig 
Spindle Lathes. 


a Ÿ 
| Whiton’s “Hercules” 
1883. 
Geared 
Drill Chucks 
Whiton’s | Lig 
Amateur’s. 
» New Geared | LT 
” Universal Chuck 
Vers | Dickinson’s 
* 
Elliptic and Coil 
\ # | = À Tube Scrapers. 
Ÿ | | | 
> 
4 Silver and Deming’s 
: ~~ > Lift and Force 
« Little Giant ” GN. of 
| Quick Speed Drilling, 
Patentees or Licensees y | UK Planing, Saw Filing, 
M | | Cold Sawing, 
4 Punching & Shearing, 
Deep Gap Vives. [ LE Twist Drill Grinding, 
Tube Expanders. L Sand Blast Cleaning. 
Ferrule Extractors. # Also of 
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THE GENERAL ELECTRIC CO. 


(Gr. 


BINSWANGEER coO., 
| | MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT. FITTINGS AND MATERIAL, 
| 5, Great St. Thomas Apostle, LONDON, E.C. 


Telegrams: ELECTRICITY.” Telephone No. 1887. 


Works: LONDON, MANCHESTER, 


CARBONS 


Perfectly White aud Steady Light ! Burn without noise or ashes ! The Best Carboa withont exception ! | 


MEASURING INSTRUMENTS. 


DR. ARON ’S ELECTRIC ITY M ETE RS 


For Direct and. Alternating Currents. 
EXACT! CHEAP! . RHLIABLEI 


WRITE FOR PRICES AND TRADE DISCOUNTS | 


SS 
4 — = 
‘ = 
SSS = = 
Ags = => 
= = = 
= = == 
SSS 
ux = = = 
| = = 
=: 
| 
| 


SINGLE POLE 
And DOUBLE POLE. 


7 CHINA LAMPHOLDERS 
| SWITCHES. 


OF EVERY DESCRIPTION. 


WRITE FOR SAMPLES 


AND OUR 


NE CATALOGUE. 
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| | 
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Adelaide Works, Uxbridge Road, LONDON, W. 
_ MANUFACTURERS OF ALL CLASSES OF 


ELEOTRIG LIGHT AND TELEGRAPH APPARATUS AND FiTTines, | | 


. AGENTS FOR GASSNER BATTERIES. 


With adjustable Double Contacts. 


To carry 25 amperes - - - 8s. 6d. 
9 50 99 10s. Od. 
» 100 - - « = 11s. 6d, 
99 200 9 3 19s. Od. 


SPRAGUE ELECTRIC RAILWAY SYSTEM 


IS SUPERIOR TO ALL OTHERS FOR RAILWAY WORK. 


| We are beyond the Experimental Stage. 


Every Road in Operation a Succes 


ous IN OPERATION OR IN PROCESS OF CONSTRUCTION IN THE U.S, NOVEMBER, 1st, 1388. 


QUICK BREAK SWITCHEs | 


Richmond, Va., U.P. Railway. | Boston, Mass, West End R'way. Scranton, Pa. 
Richmond, Va., City Railway. | Cleveland, Oo. Akron, O. 

Erie, Pa. ‘1 §t. Joseph, Mo. U.P. Railway. Manchester, Va. 
Reading, Pa. St. Joseph, Mo. Wyatt Park R’y. Sandusky, O. 
Wilkesbarre, Pa. | Asheville, N.C. Minneapolis, Minn. 
Wilmington, Del. | Salem, Mass. St. Joseph Extension. 
Harrisburg, Pa Brockton, Mass. Wilmington Extension. 
Lafayette, Ind. | Davenport, Ia. Wilkesbarre Extension. 
Carbondale, Pa. | Hartford, Conn. aware Extension. 
Steubenville, O Tacoma, W.T. 


In the construction of our apparatus, no expense is spared which will increase its durability and freedom from 


accident and breakage. 


In consequence, our machines are models of 


SIMPLICITY, DURABILITY and CONVENIENCE, 


and the in aged expense chargeable to their account is very small. 


0000000000 


SEND FOR CIRCULARS AND COMPLETE INFORMATION TO 


SPRAQUE ELECTRIC RAILWAY MOTOR COMPANY, 


16 & 18, BROAD STREET, NEW YORE, U- S. A. 2547 
Agent for Great Britain: FREDERIC NELL, 16, Mark Lane, London, 


Possesses more than Double the Capa- 
city of other Water Wheels of same 


eter, and has produced the best | 151n. .. 1808 .. so17 .. “ss THE LARGEST DYNAMO IN THE 
results on record, as shown in the | in. i700 .. sess .. nn WORLD for Messrs. the Cowles Elec- 
following testa wt Holyoke Testing trio Smelting Company, Lockport, 


WITH PROPORTIONATELY HIGH ped AT PART-GATE. 
Such results, together its working gate, 


l.— State requirements, 


| THE VICTOR TURBINE 


: Per cent. 
Hd.inft, WLP. rect. 


and simple, st 

ourably com attention ALL LL diseriminatin 

purchasers. These se Wheels are of very superior workmanshi and +, and of the best 
and send for 


FREDERIC NELL, 16, Mark Lane, LONDON, E.c. © 


rong, and durable 


on a Horizontal Shaft, and giving out 
over 500 ELP., are at work driving 


N.Y., and Two 12-inch giving out 


D 166 H.P., and driving a No.8 BRUSH 


DYNAMO, for the Aspen Electric 
Company, Aspen, Col. 2065 


‘Sheets, Rods, Tubes, Cells, &e, for Electrical. Purposes. 


MANUFACTURED BY 


THE NORTH BRITISH RUBBER CO. LIMITED, | 


Edinburgh ; London, 67, Moorgate St.; Manchester, 6, Charlotte St. 
Liverpool, Cereal Court; Mage, 106, Buchanan. St. sin - 


æ 
D | | 
[2 
Two 30-inch Victor Turbines fixed | 
| 
i 
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STEADINESS. EHECONOMY. CHEAPNESS. 


T.ACAMRE & PERRET, NRAR PARI. 


> SHEPPARD, ALLAN & MADELET, 


FIRE 
BUCKETS 
aii BELLS OR GONGS 
Combs Tannery, Stowmarket. Of all Sises and of Best Quality and Finish, 


| FOR ELECTRICAL PURPOSES. 


CARBONS.—For all kinds of Electric Light, Le- THOMAS BARRACLOUGH & CO, Lid, 
akers of all the most Improved Machinery Electric Wire and 
clanché, Bunsen, and Grenet Batteries, Telephones, &c. |. Sirand Covering, Lapping, Taping, sd 
description. mannfactured | AND MAKING COA. OF EVERY SIZE AND DESCRIPTION. 
to order at the shortest notice.—JAMES W. COLUMBINE, | : | 


DYNAMO MAKERS, 
| FARADAY WORKS, LEICESTER,, 

ELECTRIC LIGHT ENGINEERS, 


Manufacturers, Wholesaleand for Export,ay | 


DESCRIPTION OF ELECTRICAL APPARATUS 
| WHOLESALE AGENTS FOR. | 


GASSNER'S DRY CELL. 


ALSO MAKERS OF 
MEDICAL BATTERIES 
With special form of Dry Cell. 


 WATCHMAN'S CLOCKS. |. 


MAKERS OF GILL’S PATENT SWITCHES, 
TELEPHONES. ? CASINGS FOR ELECTRIC LIGHT CABLES, 9 


GENT & CO’S PATENT INSULATED 4, BOMBAY ST., BERMONDSEY, 


UNITED ELECTRICAL ENGINEERING 


COMPANY, LIMITED, 


eee 86, ALBERT EMBANKMENT, LONDON, 8.E. 


a 
vs Mi ‘ 
\ 
‘al 
\ 4 ~ 
" 
é 
fy 
Bick 


"The particular object for which these small Arc Lamps have been devised is 


FOR RUNNING IN PARALLEL WITH INCANDESCENT LAMPS, 
And thus illuminating _ 


_ HALLS, WAREHOUSES, 
. LOBBIES, GALLERIES, 


EXHIBITIONS, ,, ARCADES, WORES, &c. 


! The smallest size has a C.P. of 300 to 400, and does not take more current than 
four or five Incandescent Lamps of 16/20 C.P. They can be run in parallel circuit 
ber or without ww ab ps, and any number can be put out when required 


aNpuscunr® AR: ey meet the want for a COMBINED 
and INCA They are simple, ornamental, ez- 
and the price is moderate. n application. 


SPEOIAL SWITCHES, SWITOHBOARDS, dn, WORK | 
INVITED. 1901 


LA / 
* 
? 
| 


LACOMBE CARBON S 
London Agent.—H. W. EDLIN, 7, LITTLE QUEEN ST. WESTMINSTER. y | 
AF SR. : 
| 
| 
Press Lasts end Torms on Applicaton. wie | 
| 
4 | | £18 | 
4 rn e* 
t re @ e e 236 
oa 100 » ® 268 | 
| Price Lists on application. | 
à | 
| 
| 
AY = | 
| Vs L | 
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| 
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CONTRACTORS ELECTRIC LIGHT. LEADS} 
WAR 3 (VULCANISED RUBBER, &c., &c.), 
ADMIRALTY, == PENDANT CORDS, ||: 
POST OFFICE TELEGRAPHS, : | | | 
FOREIGN GOVERNMENTS, 


Also to the following 
RAILWAYS: 


L. & N. W. 

LC&D 
L. & 8. W. 
8. E. 
G. E. 


G. B. & Y. Jt. i 
Highland 
G. N. of Scotland 
Dundee & Arbroath 


TELEPHONE COMPANIES: | 
United | | 
National 3 7 LARGEST WORKS IN THE PROVINCES DEVOTED 
Lane. & Cheshire EXCLUSIVELY TO ELECTRICITY. 

8. of England | Z : 
W. Counties & 8. Wales 
= Northern District 7 The above are manufactured absolutely from | 
# the RAW MATERIAL in our own shops, hence our 


Telephone Co. of Ireland. 
| _ ability to supply Goods of the HIGHEST QUALITY 
_ at BOTTOM PRICES. 

CATALOGUE of 250 pages FREE. 


Our Travellers will be instructed to wait upon 
_ Buyers who will kindly send their name and address. 


ELECTRIC TRAMWAYS: 
Blackpool | 
| Portrush. 


All Leading E. L. Companies, 


Colliery Companies, LIMITED, HELSBY." 

Bridgewater Navigation. ‘ CONCENTRIC, LONDON.” » 

| LONDON TELEPHONE: No. 1935. 

Nobel’s Explosive Co., " one 

F ham Cotton Powd : | | 
Lonnon Orrice: 29, QUEEN STREET, EC, 


= = 


. | And OVER 550 OTHERS. Where Full Stocks are kept. me 


| AND /A\ AND 
Q A CA C4 Bits — 
G. N. SOE WIRES DPPAUIRE | 

Furness. À APPARATUS AS NY COMPOUND À ane 
Caledonian CCT AN TELEGRAPH CX TEA & 
casw. — NS — 

INSTRUMENTS} Pe CT PENDANT | CASTINGS 
Lines < & AND is AND | À, 
N. 8. Ry. | Sy Le) Wo \ 
@ Lat RIN \ 
Hull & Barnsley. | < ) a N À ae 


"ELECTRICAL: PLANT 


For every description of New and Secondhand | 
ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, 


Ready for immediate delivery, consult 


“Glectrical Plant,” 


Published Monthly, Post Free, 6d. 


| Otices: 2, QUEEN VICTORIA STREET, LONDON, LC. 
| felegrams: “INDICES,” LONDON. ‘Telephone: 1683. 


TO ELECTRICIANS, ENGINEERS, &c. 


KING’S COMMISSION ROOMS, 


18, ST. JOHN'S SQUARE, CLERKENWELL, E.C. 
Will take place early in February (date will 
be given in future announcements). Anyone 
having goods for this sale will please com- 
_ municate as early as possible. 

Terms may be had on application to Mr. J. 


° W. Kine, 18, St. John’s Square, Clerken- 
well, E.C. | 


SEVERAL DYNAMOS AND VARIOUS ELECTRICAL GOODS 


FOR SALE BY PRIVATE TREATY. om 


| INSTITUTE OF MEDICAL ELECTRICITY, 


| LIMITED, 
_24a, REGENT ST, LONDON, SW. 


(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 


Electrical Treatment, Electro-Baths, 
Massage, Electro-Medical Apparatus, 
Instruction in Electro-Therapeutics and Massage. 


APPLY 70 THE MANAGING DIRECTOR. 


“ TNSTEUCTIONS FOR THE LAYING AND JOINTING 
UNDE L 


Bo The Kieztic Co., 26 
London, W C. 


, Norfolk Steet 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
: London Warehouse: F. WINTER, | 
188, LONDON WALL WOOD STREET, EC. 


EBONITE. .. 


CHEAP PREPAD ADVERTISEMENTS 
Relating te Situations Vacant, Situations Wanted, Businesses 


Three Lines and Under (34 words) O8, 
For Every Additional Line (8 words)... ... Os. 6d. 
Three consecutive Insertions for the Price for Two. 


to Trade Advertisements, tor 
This Seale does not apply vo. Tra which 


LECTRICIAN desires engagement, , understands dynamos, 
EK arc or incandescent, work (accumu- 
lators) and attention ; first-class references.— 
Address, ELECTRICIAN,” 70, Lans London, S.E. 


N BLECTRMAL ENGINEER (24), in of 
(24), lately 


tion, seeks an engagement; un 
ge engines.—Adérees 2,671, Review, 22, 
bed 2671 


Wy —25 Vulcanite, te, | Gutta-Perche, Glass, or Teak 


Lined Battery Cells, to hold a 
lowest price to Joux Dveapitt, Electrical ‘electrical Engineer, Falisworth 
Manchester. 


HE UNITED ELECTRICAL ENGINEERING CO. 
a vacancy for a young man, with as 


prover. No premium required.— letter _—.— 
age and fall particulars to 36, Albert 


WIREMAN, eight experierice, all 
of electric berth; Colonies or 
continent ; speaks French.—“ 20, Hanover Street, 
» London. 708 
LECTRIC LIGHTING TN ITALY.—An Italian “pu. ap 
speaking) electrical wishes to negotiate with a 
solid English or American firm for the of representing the 
same for lighting towns, ships, public and private buildings in 
Italy.—Address, fermo posta, 2706 


N OLD-ESTABLISHED London electrical manufacturing 
business for sale; price £3,500.—For full particulars apply 
to CHARLES BA8FIELD, itor, 72, Finsbury Pavement, E.C. sz 


R SALE.—Two Vols. Encinzzeina, 36 and 37; Two Vols. 
ExgecrricaL REVIEW, 14 and 15; , well bound.— 
Address, “ J. D.,” 151, Compton Build:ngs, » B.C. 970 


IMPORTANT TO ELECTRICIANS, CLOCKMAKERS, GUNMAKERS, &c. 
RITISH ASSOCIATION’S STANDARD SCREW THREAD, 


to inch G.P.0. and others), 
Maker’. Hamaehice | St., Torriano 


LE GENIE CIVIL, 


Weekly Review of French and Foreign Industries tn General, 
6, RUE DE LA CHAUSEE D'ANTIN, PARIS. 
Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 


Manufactures, Officier d'Academie, Secretary of the Electrical 
Committee of the Exhibition of 1889. 


ment to be addressed to Mr. Bocquer, che 
de la Chausée d’Antin, Paris. 103 


} 


| somber 7, 1888. THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLENE VII 
(8: | pp 17 
| 
|  TALEPHONB: TÉLSGRAMS: “INDIONS® LONDON. 
WHEATLEY KIRK, PRICE & GOULTY, 
(Betadi.ched 1050), 
. ELECTRICAL AUCTIONEERS, VALUERS 
68, QUEEN VICTORIA STREET, LONDON, E.C., | 
| 
| | 
| 


VIII THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. [December 7, 1888, > 
Published. P. 1 Post Free. 


KIRCHOFF’S LAWS 


* Sole Maker—J. W. KING, 18, St. Ltn, 
AND THEIR APPLICATION. — 
EE. C. RIMINGTON. C A U [ | 0 N. 
London: H. ALABASTER, GATEHOUSE & Co., 


22, PATERNOSTER ROW. | Before Purchasing a Dynamo send for a List of | 
Prices and References to | 
Now Ready. Cloth. 4s. 94.. Post Free. 55 Illustrations. L H. ROYCE & Co. Blake St, Hulme, Manchester 


| Address: * Ruby" Glasgow, 

| Et. cocmRAan, 

St. Rollox Flint Glass Works, Glasgow, 
MANUFACTURERS OF 


. i saat variety of Style and Colour. 
Lithograph Books and Price Lists ef Gas Moonsand Shades, Electric and Lamp Globes, 


JAMES SWINBURNE. SMITH, Agent: London Show Rooms, 2, Halorn LC 
London; H. ALABASTER, GATEHOUSE & CO,  ELECTRICAL REVIEW. 


22. PATHRNOSTER Row. press a AND CASES. ~Subscribers and othere ent bare 


Cloth at the rate of Ss. 6d. volume. Cases for binding 
Yorx: D. VAN NOSTRAND, 23, Murray Street. also supplied at 20. 6d. each.—22, Row. 


MORDEY 


ALTERNATOR. 


nos satisfactory and electrically th most | 
reliable and efficient 
‘ALTERNATING CURRENT DYSAMO IN THE MARKET. 


TESTIMONIAL. 


The Oxford Street Electric Lighting Station, 
. November 14th, 1888. 

Dear Sirs,—In reply to yours, we have much pleasure 
_ in testifying to the efficiency of your Victoria Mordey Alter- — 
nating Current Dynamos and Transformers. We have now . 
had several in daily operation for some 8 months, the dynamos | 
__ sometimes working 16 hours per day continuously, and to our 
entire satisfaction. We are now working one rather above 
=. its normal full load, and it behaves admirably in every 
= respect. The transformers are mostly working up to full load 
D and show no signs of undue heating or other defects. 

Yours faithfully, 

(Signed) G. E. PRITCHETT & CO. 


Full Particulars and Prices on application to the SECRETARY, 


ANGLO- AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, | 


LIMITED, 
112, BELYEDERE ROAD, LAMBETH, SE. 


GLOBES. 


DUST PROOF, PERFECT LIGHT, EASILY HANDLED, NO LOOSE SCREWS, 


The Globe has an Elastic Metallic Connection with the Cover, and can be removed or replaced instantaneously. 
NO METALLIC RIM TO OBSTRUCT THE LIGHT. 
THE GLOBES CAN BE SUPPLIED PERFECTLY WATERTIGHT. 


FOWLER, LANCASTER & CO. 


Electrical Engineers, Manufacturers of all Fittings for Electrical and Telegraphic Contractors, 


BIRMINGHAM. 
SOLE MANUFACTURERS. A SAMPLE GLOBE WII.L BE SENT ON APPROVAL. soo 
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THE | 


THOMSON-HOUSTON 


SYSTEM OF 


ELECTRIC LIGHTING. 


né 400 Companion using the THOMSON. -HOUSTON SYSTEM, Land over 50,000 Arc Lamps 
in DE ere besides JE 20, 000 in Private Use. | 


THOMSON- HOUSTON: 
HIBCUNIVE COMMITTEE 
For the whole of the WAS AWARDED THE 
ONLY GOLD MEDAL 
188"7,. GIVEN FOR 
AniNOW LIGHTNG the WHOLE à ARC LIGHTING 
OF THE : | AT THE 
EXHIBITION Internation. 
INVENTIONS EXHIBITION, 
EARL'S COURT, LONDOF. LOMDOM, 1888; 


WHARTON 


OUR SYSTEM OF ELECTRIC ts Ano In THE EFFICIENCY AND WORMANSHIP OF THE 
APPARATUS; IN THE BRILLANCY, STEADINESS AND COLOUR OF THE LIGHT PRODUCED, AND IN AUTOMATIC REGULATION. 


| ALTERNATING CURRENT ELECTRIC LIGHTING APPARATUS. 


The Instalment of over 100 Central Station Plante has demonstrated the Alternating Transformer System to be Superior to all 
others for distributing current from a Central Station over small or large areas for lighting and p>wer purposes. 


ESTIMATES AN D CIRCULARS SENT on APPLICATION. ; 


PRIVATE INCANDESCENT LIGHTING. 


We have fitted in Country and Town residences some of the most ee ra Incandencent Biaate in use in England. 
References from Architects. 


ARTISTIC FITTINGS. 


Our Showroom on the First Floor contains the most Varied Collection of Artistic Fittings in 
Wrought Metals, designed specially by an Artist of Repute. 


if The room is darkened, and the lights are in FT. all day, consequently the exact effect can be arrived at. 


BARBARA 


82a, NEW BOND STREET, LONDON, 
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| MANUFACTURERS OF 


ELECTRIC LIGHTING PLANT 


or ALL DESCRIPTIONS. 


Our System has 
been Fitted to 

most recent 
WAR SHIPS| 
the following 
GOVERNMENTS, | 


Fourteen of these GENERATORS were axed for LIGHTING the WHOLE of the SPECIAL PLANT FOR | 
"ITALY. FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded 


| m= |THE ONLY GOLD MEDAL rns 
sax, | ELECTRIC LIGHTING MACHINERY, | cum ir 


Telegraphic Address :—“ Cyclops,” Gateshead. NIGHT. 


THE SUNBEAM COMPANY, 


GATESEHEAD-ON-TYINE. 


THE WHOLE OF THE 


SOLE MAKERS 
| FIVE COURTS 
OF THE RECENT 


OF 
99 
SUNBEAM 


B 
NOR 
- 
| 


SILVER R MEDAL 


HIGHEST AWARD. 
FROM 200 TO 1, 500 CP. 


Telegraphic Address : 
“SUNBEAM, GATESHEAD.” 


ao D, Over 60 Steamships | | 
the leading 
Passengerand Trading | | 
sis 
= | | 
° 
1.5. AMERICZ 
4 
1915 
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XI 
W. BLENHEIM & CO, PATENT ELECTRIC TELEPHONE. 
EGHAM. Simple, ficient, and suitable for all purposes. — 


con- 


heim & Co. . 
Electric Telephones having been ay 


Blenheim & Ce, 
Sth, 1888, much i and 
which now 
complete louder than 


BE 


i 


THE GULCHER ELECTRIC LIGHT & POWER COMPANY, ‘LIMITED, 


BATTERSEA FOUNDRY, S.W. 


GÜLCOHER DYNAMO Ss. 


IMPORTANT REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM 1 TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


ARC 
Complete with Globe and Fittings, or in strong Factory Lanterns, 1,000 C.P., £10; 2,000 C.P., 210 10s.; 3,000 C.P., 213 10s. 
SOUL TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPUSITIG AND REFIG METALS, TRAREMISSION OF POWER, dc, da 

Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 


ges 2e obtained from the Company’s Representatives and ts :—Mesars. W. Menzizs & Co., 50, Side, Newcastle ; 
Messrs. F. B. Weucu & Co., Market St., Manchester ; Messrs. W. Lestzr & Co., 11, West Regent St., Glasgow ; fr. C. G. Movrrarn, Eagle 
Foundry, Birmingham ; Mr. Lewis N. WicciaAms, Aberdare; Mr. W. SHANNON, Londonderry ; Mr. WimsxursT, 20, South St., H 3 
Messrs. Mizzs Bros. & Co., Christchurch, New Zealand; Mr. J. Armen, 52, Cannon Street, London ; or direct by application to the 
Manazs, Battersea Foundry, London, 8.W. 


as co. 


MANUFACTURERS OF EVERY DESCRIPTION OF 
APPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCE: OF CHEMISTRY, ELECTRICITY, MAGKETISN, 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, dc. | | 
IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, &o. 
ELHOTRIC BHLIS AND BATTERIES. 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 
ILLUST RATED PRICE LIST OF ELEOTRICAL APPARATUS, POST FREE, THREE STAMPS. 
Pric List of Chemical Apparatus with 660 TUustrations, post free eight stamps. Ro 

TRADE TERMS AND SPECIAL RUES FOR EXPORT SENT ON APPLICATION. ™ 


J. ORME & Co. (Late M, Jackson & Co. À 65, Barbican, London, E Cc 


j here for the / | 
| 
: and are not of temperature. Ce" | ours J. DE SALIS. 
thet the restent all similar @) ) Moy Home, 1087. 
sirg,—1 am gied to say that your telephones | 
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"WESTERN ELECTRIC CO. 


CTELEPHONIC APPARATUS. |: 


ARC LAMPS AND DYNAMOS. 
CABLES FOR AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, EC. 
| CHICAGO, NEW YORK AND ANTWERP. eo. | 


LIMITED, 


Undertake all kinds of Electric Lighting (isolated | 
plants or Central Stations), Ship Lighting, Electric | 
Smelting and Depositing, Electric Traction and) 


Transmission of Power; and being large manufac- 


turers of machinery for electrical uses can supply | 


every requisite at short notice. Estimates free. 
Reports made. Particulars of leading installations 

and Lasts sent free by post. Work carried out in 
any wed of the world. ai 


CROMPTON & CO., LIMITED, 


MANSION HOUSE BUILDINGS, aes, E.C.; AND ARC WORKS, CHELMSFORD. — 


Telephone No. 3128. MEGAVOLT, LONDON." 


|SHARP KEN TS : 


MARINE 


MEASURING INSTRUMENTS 


YOLTMETERS. 


 AMMETERS. 


| 75 amperes - - £4 10 
260 , - - - £7 92560 - - £6 15 


75 volts - - - £5 10 
150 , - - - £6 0 


CONNAUGHT MANSIONS, VICTORIA ST, WESTMINSTER, ‘LONDON, su L 
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APPARATUS. 
Highest Award, American 1887. 
BANKS, &c., 


- PORTABLE 


| ELECTRIC GAS LIGHTER, 


For the Home, the Office, the Lg ang the Ware- 
-house, the Mill, the Factory, &e., &c. 


“SAFE, SIMPLE, EFFICIENT, DURABLE.” 
| Price, in Box, Each 108. 6d. 
SPECIAL TERMS FOR QUANTITIES. 
| PRICE LISTS ON APPLICATION. | 


_The “Su” AUTOMARIO. te 
lignied, and extinguished af any distance 


" Operated by pulling a chain. 
The “Mo. 13” THUMBCOCK BURNER. 


on in the ordinary way. 
The "No. 15. VIBRASING BURNER, 


ELECTRIC NIGHT LIGHT SETS, &c 
DOMESTIC ELECTRICAL SUPPLIES, 


ELECTRIC SUPPLY. CO, OF GREAT-BRITAIN, LIMITED, | FT 
ill, VICTORIA STREET, LONDON, 


REID | BROTHERS, 


| 12. “WHARF ROAD. OITY ROAD. ‘LONDON. 
|  TELEGRAPH ENGINEERS AND CONTRACTORS | 
Por the Supplying, resting, aad Laying Down Under-Ground Wires, both for. 
TELEGRAPHS AND ELECTRIO LIGHTING - 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE'S PATENT ELECTRICAL SIGNAL. LOCKING APPARATUS. 


| PATENT TELEPHONICO WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MAMUFAOTURERS OF SUBMARINE WIE, 10H POLES, MOULATORS AND STORES OF EVERY 


The “No. 8” PENDANT BURNER, for general use. 


Gas instantly lighted when turned . 


GALLENDER'S BITUMEN TELEGRAPH WATERPOOE 


Works: ERITH, KENT, 
. Telegrams: “CALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. | 
SPECIALITY--Underground Electric Light Mains. | se 
MAKERS OF CALLENDER-WEBBER CABLE CASES. 


WIRES AND 


: CONTRACTORS FOR WIRING BUILDINGS FOR THE ELECTRIC LIGHT. 


THE CALLENDER INSULATING & WATERPROOFING co, 


NEW YORE: 45, Broadway. BOSTON. Works: NEWARK, NJ. PHILADELPHIA. CHICAGO. 1 
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ATING CURREN 


TRANSFORMERS OF GAULARD & GIBBS AND LOWRIE-HALL TPE. 


CONTINUOUS CURRENT DYNAMOS AND MOTORS ‘ACCUMULATORS, 


PRIOHS AND. ‘PARTICULARS on (APPLICATION 


LONDON REPRESENTATIVES 


JOHN FOWLER CO. (LEEDS), LIMITED, 


MIC GIN BERS, ENGLAND. 
TATHAM’S PATENT 


LEAD-COVERED CABLES AND 


ELECTRIC TELEPHONE. 


\SULATION 
LOW CAPACI, 


6 
Vu AKFECTED BY WEAT: 


Specially suitable for every description of 


WORK. 
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THE ANGLO-AMHRIOAN, 


COMBINED ENGINES | 


DYNANOS. 


Slow Speed direct by Simple or Compound Steam end Dont 
Flexible Grip Coupling, as Supplied to the principal European Governments. 


MANUFACTURERS OF ELECTRIC LIGHT APPARATUS 
ALTERNATING OURRENT DYNAMO 


MACHINES. 
TRANSFORMERS. MOTORS. 
‘BRUSH DYNAMOS AND ARC LAMPS. 


DYNAMOS AND INCANDESCENCE LAMPS. 
ALL FITTINGS FOR ARO AND INCANDESCENCE SYSTEMS. 


VICTORIA 


The are to carry out installations on the Porchase-Hire System, and to tender for 
. the supply of plant for temporary lighting. 


FULL PARTICULARS ON APPLICATION TO ‘THE SECRETARY, 


112 BELVEDERE ROAD, LAMBETH, SE. 
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ost perfect ever produced, 


am echanically the simplest. 
de GGlectrically a great advance, 


L Type (48 Plat) Ship Lighting al, 


+ 7 
den Yublications. 
 Varnpblet.—nd. E 1888. Demy 8vo. “The E.P.S. Automatic System for the Public Supply of Electricity from Storage Batteries.” 
 Bilustrated _ Œatalogue.—SrcoND EDITION, 1888. ROYAL - - 


EPS. ACCUMULATORS, STANDARD TYPES. ACCESSORY APPARATUS. 


L Type (Glass Cell). Great Storage Capacity. _ 

L. Type (Teak Cell), specially made for Ship Work. 
T Type for rapid discharge Traction Propulsion. 
C Type for Train Lighting. | 

V Compact Portable Sets for Vehicle Lighting. — 


Regulating Switchboard, 60 to 1.000 smperes. 

Automatic Apparatus. | | 

Heavy Current Switches, 

Measuring Apparatus. 

Electro-Motors. | 

Electric Lauaches. 

Electric Tramears, aud every requisite for 
Installations on the Storage System. | 


Special Cells made to specification for— 
Central Station Lighting, 


Telegraph and Telephone Purposes, | fur— 
Isolated Plant Installations, 
Miners’ Lamps. Temporary Lighting Jobs, &c., &c. 


STORAGE 


COMPANY, DIM ITHD, 


4. GREAT WINCHESTER STREET LONDON, E. ©. 


Telegrams: Storage, London. 
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MARSHALL, SONS Co. Lro. 


ALLIANCE ENGINEERING WORKS, WEST DRAYTON, ER LO LON 

THE STATTER PATENT CONSTANT CURRENT DYNAMO hes « higher commercial efficiency than any other, either English or American, | 

SFHOIAL AUTOMNATIS AMOS & SELLE LIGHTING 


RONALD A. SCOTT'S HARDENED INDIA-RUBBER 


of end uso by the Admiralty ; Sremens Bros. & Co., Ltd Angle-Amertcan Brush Bloctrie Light Corperehon, Led ; Indle-Rubber & Gutte-Percha Werks Lil, R. B. Crompton & Con, 06.) 
For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 

Sele Address—R. A. SCOTT, Electrical 


soorrs PATENT MAIN SWITCH BOARDS, as supplied to shige 
ADMIRALTY P£LYTERK ELECTRIC LIGHT 


very high temperature to meitit when dry. 


THE BABCOCK & WILCOX CO. 


PATENT 


Specially adapted and generally used for 


ELECTRIC. LIGHTING: PURPOSES 


Becease of thelr Great Boonomy in Fusl, Safety from | 
Entire 


= Explosion, Durability ; 

of these bellers in connection with the lighting the Grand Opera 


their preference the reliability thet can be 


Europeen Works: KILBOWIE, near GLASGOW. 


Head Office for Europe:—107, HOPE STREET, GLASGOW, 


London Office:—-114, NEWGATE STREET,. E.C. | Paris Oflco:—20, BOULEVARD VOLTAIRE. 
Manchester Offce:—8, VICTORIA BUILDINGS. Colonial Office :—8, SPRING ST., SYDNEY, ¥.8.W. 


BRITANNIA TRON WORKS, GAINSBOROUGH: 


London Offices, Show Rooms and Stores:—MARSHALL’S ‘BUILDINGS, 79, FARRINGDON ROAD, E.C. 
Telephone No. 6,648. MORE THAN 
16,200 


— = 
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‘Underneath Engines, Simple and Compound,for Extrene 
Economy in Fuel 


00. KEEP A LARGE STOOK OF MOINES x, OF ALL SIZES AT THEIR LONDON DEPUT FOR IMMEDIATE DELIVERT ON SALE OR WIRE. 
| INSPECTION INVITED. 
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ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Labricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. © 
ASBESTOLINE saves from 60 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant from Ignition. 
ASBESTOLINE has beaten all other Lubricants in trials. | 
ASBESTOLINE is applicable in and out-doors in every climate. 1" | 

48 bigs ad adore. ABBESTOLINE no application. BELL'S ASBESTOS 


CONSISTENCY OF ASBESTOLINE. 


LINE, to à ASBESTOL is for climates, 


ASBESTOLIN specially adapted to ordinary Land à 

Engines and Machinery, in in and out-door, in this country. ASBESTOLINE, CC, is 
ASBESTOLIRE, B, mere for use on 8 machines, &c., where 
temperate climates, also on land when it is desirable through, and 


ade Lubricant stiffer than A. 


Sees 3 Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by day other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is used with marked success in Steel and Iron W: 


orks, Collieries, Cotton and Wool Mills, 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modern mactiines. In Saw to 
per minute, ite work has never been approached by any other lubricant. 
of Asbestoline is unequalled. Many engines and machines of all descriptions trouble and show bad results, beth in working and wear, when the system of lubrication 


Supplied in Kegs, 28, 56, or 112 Ibs. Price 2s. 3d. per Ib. Kegs Free. 


SPHCIAL TERMS FOR LARGE QUAN TITIES. 


. IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 lbs, 
consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants. _ 


Below will be found illustrations of the mode of fixing Lubricators for Asbestoliné to bearings. Full particulars of the various 


we 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY, 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Oring to tho number of Greases now ofered, samples of BELL'S ASBESTOLINE wore submited to Otto Hohner, Es, for analyse, and tht 
gubjoined Report folly proves BELL'S ASBESTOLINE to be the safest as well es the best lubricant for all purposes :— on 


| [have subjected a sample of Bell’s Asbestoline taken from the de dhe 
stores of Messrs. J. Bell and Son, in Southwark Street, to a number | *s Asbestoline is as abselutely safe a lubricant as can be 
of tests, in order to ascertain whether its use in Mills or Factories desired or obtainable. of 
t contribute to the danger from fire. cause it does not assist the , and it is quite 


found that Abestoline ignites only with the greatest | of of loading to spontancous combustion, either by itself or in 
diGculty paille s ht into contact with flame; that wood and inflammable material. 


oe soaked in Asbestoline burns, if anything, From the physical nature of Asbestoline its use is of necessity 
ter difficulty than ‘he ru that its flas clean and free from 
high ‘that it lies | OTTO HEHNER, Public Analyst. 


ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRICED GATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. 


Depots :—MANCHESTER : Victoria Bulldings, Deansgate. — LIVERPOOL : 3, Sed, 


| 
| REGISTERED. 
nmetime avant one need 
has not received due cor ideration nægineerir of highegt stand: have ven the: teatimn aa support. 
| 2 | | 
| | 
Lubricater to Showing Section of Lubricator fitted to Lubricator in different Positica 
Excentric of Steal Engine. ordinary Bearing. for loose Pulleys. . 
| 
23 


~ @conomical jointing material in 


‘permanent elasticity with heat 
resistance, the advantage it 
possesses will at once be seen. 
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DAGGER 


Under this registered title are incladed the inventions of Mr. Field, and sspaisies à has proved them to be 
the MOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS ever made. They constitute such a com- 
bination of Asbestos and Indis-rnbber as secures the maximum of elasticity and heat’ resistance, and théy are, 
therefore, UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steaniship Companies throughout the world for ordinary Compound, Triple, ard Quad- 
ruple Expansion Engines of the latest type. The Puckings are competed of rolled Asbestos Cloth, but the 


Section, 5s. 6d. Yulcansel 6s. 6d. LE 


ASBESTOS 
SHEETING. 


The above, 
obtained from this house, is re- 
cognised as the most efficient and 


use. It is composed of a specially 
prepared India-rubber Compound, 
protected by a covering of Vulcanised 
Asbestos Sheeting, as shown above, 
and as it is the only jointing 
material which adequately combines 


æ 


_ equalled, and if apylied as directed 
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Price 6s. per Ib, in Sheets. Rings made to 9s. per 


118, SOUTHWARK ST. LONDON, 


| PROED TALSOUE, LES FA, FE Oh TL 
CARDIFF : 46, James St., Bute Docks. BIRMINGHAM: 7, John Bright St. HULL: Humber Dock Basia. GLASGOW: 6, Robertson 3. 


| AND avii | 
| 
4 
PACKING 
| Patent No. 15,406. 
) J 
L Label 
Every 10 feet has as above, and bears our Trade Mark. a 
” e 
bd 
| 
| 
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al The centre fro 
Wy requisite elasticity is 
LSS ayy, adapt itself to une 
aS which it may be 
anid so prolongs its 
SECTION OF and Mash Tan Door Joints 
VA at No. 640, 
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IDIELANE + oo: 
_ HLHOTRICAL ,BRISTOr. 3 


WINSHURST INFLUENCE ELECTRICAL MADHING 
4 _ ““Blect#io Bells and Indicators, Automatic Gas Ligh ers,’ Depres-D'Afsonval and 


Coils, Metre and Wheatstone 


B 
pattern. 
_ NEW PRICE List, POST FREE, à. 


19, GREAT GEORGE STREET, WESTMINSTER, S À 
SPECIAL AGENTS FOR EDISON AND D_ SWAN Ting 


TERMS TO THE 
MANUFACTURERS oF "TLECTROLIERS, BRACKET ALL DESCRIPTIONS OF LIGHT 
ESTIMATES. FOR. COMPLETE INSTALLATIONS. 


1887. 


Manufacturer of all kinds of Wood for Electric Wires atid Cables in Yellow Deal, Pitch Pine, Oak, Mahoguay, | 


Walnut, &c., in the best manner, struck clean and sharp. New Book of , Con es D 
Casings and Ornamental Covers. stamped wit Trade Mack of 


[ RANSOMES, SIMS & JEFFERIES, 


UT Orwell Works, IPSWICH, & 9, Gracechurch St., LONDON. 


TELEGRAMS :—“ RANSOMES IPSWICH,” AND LONDON.” 


8 

#1 

» 
ae 


ESTABLISH D 1872. 


é 


THE TELEGRAPHIC JOURNAL | AND 4 


Published: every FRIDAY, Price 4d. : 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 3 
OFFICE, 22, PATERNOSTER LONDON. | 


TELEGRAPHIC ADDRESS: “AGEHEAY, LONDON.” (CODE a B 
a AU Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Oo. | 


SUBSCRIPTION RATES.—In Great Britain, post treo, per year, 1 year, 19s. Tol To all Foreign Countries (exept thowe mental 


below), per Year, 1 Is. Sd. Exceptions.—A Ceylon, India, Java, Labuan, que, F :, 

ersia (vid ju , Singapore, Zansibar, Ss. 104. 

VOLUME XXII. can now be bound in black cloth, À 4 
ee eee numbers bound for 8s. 6d. each volume, including case. —Cloth Cases for Binding can be 


| 


each. . 

READING, CASES, to hold from One to Numbers, à 
the Publishers, Price Gs., or Free by Post ( Great Britain Gs. Gd. 

FOREIGN York: D. Vaw NosTRanp, 23, Paris: Vzuvs J. Borvzav, 22, Rue de ls E 

Berlin: Asuzr & Co., 5, Unter den Liriden. 


NOTICE TO SUBSCRIBERS. | 

B arrangement with the rieto bled to 
with special excellent rangement paper THE ULEOTRICIAN AND of Ne | 
York, post free, for 12s. per annum. Our Subscribers will, in this way, be enabled to obtain, at 
advantageous rate, this valuable compilation of American electrical news, edited by Frank L. Pope, Ean | 


NOTICE TO ADVERTISERS. - 


The following are the latest times up to whith Advertisements can; be received for publics pas 
in current week’s issue:—New Advertisements, or Aïlterations to existing ones, Wednesday 2 pie 
Small Announcements for middle pages Thursday 2 p.m. 4 


ADVERTISEMENT RATES OM APPLICATION. 4 i 
London) to be made payable to Mr. H. ALABASTER, 22, PaternosterBov, EC. 
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SAMUEL ELLIOTT, Albert Moulding Mills, Newbury 
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n NEW AND CHEAP PATENT LAW, | RICHARD JOHNSON à NEPHEW, 


PATENT OFFICE. 


‘HoH. GARDNER, 
| 166, FLEET STREET. 
IN DON. 


PHŒNIX FIRE OFFICE 


(BSTABLISHED 178.) 
CHIEF OFFICE:—19, LOMBARD STREET, EC. 
S.W. 
LONDON. 
FRANCIS MACDONALD, | Joint Scretaries. 
Losses paid over £16,000,000. 
ELECTRIC LIGHTING.—13th Edition of the PHŒNIX 


FIRE OFFICE RULES aan 
in universal usc. 


©, These Rules are Copyright. 


| Wm. 


TELEGRAPH AND TELEPHONE LINE WIRE. 


8.. GREAT WINCHESTER | STREET E.O. 17 


EVERY INSTRUMENT MAKER should have an ENGRAVING MACHINE. 
Better work is dotie is applicable at less cost than that df hand work, 


. andthe machine is purposes 
AS SUPPLIED TO H.M. POSTAL TELEGRAPH raOTYRY 


M. FOXCROFT 


(Successor to the late W. Fonoroft, also F. Lucas), 


Telegraph and Telephone Case Manufacturer, 


36, PEROIVAL STREET AND 9, SMITH STREET, 


CLERKEN WELL, LONDON, "E.0. 
(Ofloss-PERCIVAL STREET). | 
Lock and Bleck, Single Needle, Bell, Sounder, Perforator, 


PRIZE MEDALS, LONDON, PARIS, 1081. 


WIGGINS & SONS LR 10, 


MERCHANTS, 


Manufacturers of Mica Goods for Philosophical and ALL purposes. 
GOVERNMENT. 


CONTRACTORS TO HER MAJESTY'S GO 


Tower Hill, LONDON, E 


EEE EE at 


CALEDONIA ‘WORKS, HALIFAX. 
Contractors to Der Majesty's Government & Railway Compantes 


BHST REFINHD THLHPHONH WIRE 


PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 
SPECIALITY :-TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


(| COPPER WIRE, hard drawn, condustivity—long lengths. COPPER WIRE and TAPE for 
i Lightning Conductors, &c. CO WIRE, all sises for covering. STRAND WIRE ail kinds. 
GALVANISED HARD STEEL STRAND for Mochanioal me 
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Pamphlet of Costs Gratis. V, he vi Mancas, 
1 Provisional Protection (9 months 
4 Full Patent (4 years 
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“INSULATED WIRES, 


ALL KINDS OF WIRE TELEPHONE, TELEGRAPH INSTRUMENT & ELECTRIC BELL 


Cables for Electric Chandelier Wires, 


EMMOTT CO., Lin, 


HALIFAX, ENGL. A N D. 


+ 


PRICES OF ANY WIRE ON APPLICATION. . « a: | 


Civil and Gisctrical Gugincers, 


Boms. QUEEN STREET 
THE BARNSLEY | CARBON CO., ‘The firm, prepared to undertake Agencies or other Commissions for the 


' Mr E 
Manufacturers of LLSON is arranging for extensive 


OF EVERY DESCRIPTION. | | 
WoRHS:-BARNSLEY. 


Lounon Agency & Srones:—THE GLOBE ELECTRICAL & ENGINEERING CO., 
7, Srazsr, Broapwar, 


GLOBULOUS 


LION SQUARE, WC. FIRST QUALITY. 
of ‘ayparesus tor Tee Com every de- | 
| Eolid Rods Cored Rods. 
| ‘Millimetres. £ 8. d. £ § 
40 550 - 
ESTABLISHED 1880. 11 light-coppered 
| ~ - 7100 - 900 
Axle Caps, Nats and Collets, Mil and 
MACHINE CASTINGS. | 


Brst, Gun Metal and Phosphor Bronze in Ingots,| ELECTRICAL & ENGINEERING C0. 


BABBITT’S METAL. Carteret Street, SW ns 


DEALERS IN ALL KINDS OF OLD METALS. 


HUGHES,| SPIEL'S “PETROLEUM, ENGINE, 


WOOBOOGK STREET, BIRMINGHAM. 


ELECTRIC WIRES. 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 


UNITED EL ECTRIC “WIRE. 
14a, Clerkenwell Green, London, B.C. im SOLE MAKERS FOR ENGLAND AND THB COLONIES: 


BOOTEL, ELLSON Co. 


purcheses of PLAX® | 
for ELECTRIC TRAMWAYS in Australia. Letters intended for him should be 


A. SHIRLAW & CO. BIRMINGHAM 


L 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
L2 
Mc 
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Bells, Telephones, Electric < 
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the brass barrel to the Vitrite top has also been 
* improvements are in hand which will tend to cheapen our V 


Bend for Samples and Quotations. — 
OR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 
Manufactured only by 


VITRITE WORKS, 


(LOW TEAMS), GATESHEAD. 


for LONDON. 
at the Telephone No. 7585. 
International 


MOTORS 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N.W. 


‘PUMPING, IN MINES, 
HAULING COLLIERIES 
and WINDING and IRONWORES. | 


Transmission of Power for all Industrial purposes. — 
MACHINES MADE FOR SPHOLALLY SLOW SPHED. 


Motors for Locomotives, Tramcars, Launches, Lifts, Cranes, &c. , wound to any tension, — for 


; Bpecial attention i in fitting up Factories with Electric Power, and quotations given for Blectrical . 


HENLEY'S WORKS 


DYNAMO. WIRE, 

Silk Covered Wire, 

FLEXIBLE CORDS, 
AND 


| ELECTRIC LIGHT CABLES. 


: the strain on the Vitrite portion; the brass socket, which is screwed on the electrolier, 
or pipe, bearing all the weight of lamp and shade, which cannot in ry ogg mi yo 
| 
| 
i | T 
HIGHEST AWARD ‘Telegrams: 
| 
| | 
| 
| 
ELEOTRIO LIGHT TELEPHONE. | 
| 
AA À Offices :—27, .Martin’s Lane, Cannon Street, London E.C. | 
ae TELEPHONE No.1,7%  WORKS:-NORTH WOOLWICH. | 
Manufaciurers of | 
SUBMARINE CABLES, 
| | Patent Motallie Braiding, yo 
A 
| | ESS 


4 


“ Walsall Switch” (18s.) attached 
| to Holder. 


} 


No brittle parte Is wired from the Front. 


vere. 
als Ÿ 


GUARANTEED CORRECT. 


Diwided into Tenths. 


OA F 10 OF 
"SOP A9IUd 


| | | 
FER 


SPECIAL VOLTMETER. 


Speciatly suited for re the Condition of Accumulators. 


(COMPANION TO THE ABOVE), , 
4 AMPs. IN. TENTHS, 423. 


No. 1. 


No. 6. 


ALSALL ELECTRICAL 
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JOSEPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


these manufactures have been celebrated for a of vitrefaction combined with great and 
For Thirty years _ man white high degree strength 
Hconomy, and Durability combined. Prise Medal, Paris Electrical 


Makers of Mr. Slater Lewis’ Patent Self-Binding Insulator. 


POTTERY, NEAR DERB | 
London PANCHAS STAMON EUSTON ROAD, NW. 


SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, LIMITED 


(Manaczer—EDWARD J. DALE), 
9, EBIRBY STREET, HATTON GARDEN, E.C. 


ELECTRICAL AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKMEN. 


Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 
ELECTRIC BELLS, INDICATORS, SWITCHES, BATTERIES AND FITTINGS OF EVERY DESORIPTION FOR ELECTRIC BELL AND LIGHT FITTERS. 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. 
9 EIREY STREET, HATTON B.C. 


TEE BERNSTEIN ELECTRIC LAMP C0, 
de MARLBOROUGH WARSIONS, VICTORIA ST, LONDON, SW. | 


| OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


| 6H Tho lamps of this Company are of low resistance, and | 
| entirely free from the claims of other companies. mm | 


ELECTRICAL 


| BELT PULLEYS, 

‘ Belt Flywheels, Step-Cone Puileys. 
ROPE PULLEYS, | 

LS Rope Flywheels, Haulage Rope Pulleys. |} 
|| GEAR WHEELS, | 


Gear Flywheels, Mortice Wheels. CASE WORKS, 
| SHAFTING, 5, PHŒNIX PLACE, 
«Loose Collars, Fast Collars, Couplings. | EN COLDBATH FIELDS, LONDON. . W à 
| | MANUFACTURERS OF 
FIXINGS, Every of Cases 
| MAOHINERY 
TELEGRAPH, TELEPHONE, AUTOMATIC 


And Electrical 1 Instrument Makers. 
CASE MAKERS TO THE 


CONSOLIDATED TELEPHONE 
CONSTRUCTION & MAINTENANCE CO., LD., 
“eevee “ture of Telephones and Transmitters in the 
= United Kingdom under the Patents held by 
the United Telephone Co. 


| — 


| HARPERS mo. ABERDEEN. | | 


AND MANUFACTURERS OF 


. me SCHANSCHIEFF PORTABLE BATTERY CASES, 


LAURENCE, PARIS SCOTT, 
| ELECTRICAL ENGINEERS 


Manufacturers ot Patented 
is Di 


Estimates given for Lighting Towns, 
* Factories and Private Residences. 


GOTHIC WORKS, KING ST. 
NORWICH. m 


a | 
| 
314 
| 
| 
| 
| | 
| OUR CATALOGUE 
of Accessories — 
for the Transmission ef Power, is 
THE ONLY | 
Complete and Perfect 
ONE IN THE WORLD. 
| | 
| | 
| 
| 
| i 
| 
| = | 
| 
| | | 
| 
| 
| 
| | 
| 
+ 
\ | w 
== = —: | 
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BEST WIRE 


PHOSPHOR BRONZE, 
CASTINGS, 


ire of Great Teale 


GAS ENGINE 
COMBINED 


Huddersfield: 
Riley’s 
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à 


Revolution, 

LONDON OFFICE 
80, Quee 

Victoria St.. 

Mancheste 

6, Todd Street... 


| 
| ¢ 
NC > > Patent Slim | 
¢ 
Springs, Ropes, Screws, 
| and other wearing parts Ay & Lines aid OU 
| of Machinery Electrical purposes. 
| | Of the British end Colonial Patents, 
| | oP THE PHOSPHOR BRONZE CO, V> 
87, Sumner Street, London, S.E. 
es: A} À FT | : 
ea 


ix 


SUSPENSION 
COMBINED PATENT LAMPHOLDER AND POROELAIN SHADE. 


No Shade Carrier required, no strain on Holder. | 


PORCELAIN CEILING PLATES WITH CUT-OUTS. 


—> DORMAN & SMITH, 
INDEX ADVERTISEMENTS. 


The names of A 
Index free of 


dvertisere, whoee announcements are ordered for a series, are entered under one Heading in this 
charge ; 


Sup. 12 
14 | 


Batteries. 
G.P. & Tel. 


Wks.Co. 20. 
Johnson 


4 
8 
.W. 3 à 
Phœnix Fire Office N. Blenheim & Co. 
ufacturers. Glass Manufacturers. New Telephone -- Sup. 4 
Elwell-Parker, Limited ... A. & B. Cochran ... : Tools, ee 0e 


ak 
: 


7 | Incandescence Sup. 2 

1mm 5 | Corp. ... 10 | Turbines.—F. N 
Laurence, Paris & Scott ... eco P. 8. Dyer (Edison) Sup. 11 Turners (Wood). —Martin & <‘o. eee 

ord & Eaves ... eee eee Sunbeam Lamp Co. ooo Sup. 10 Varnish.—B. A. Scott _ es 15 

on Woodhouse & eco oie 


Rubber. 
India Rubber,G. P.&Tel.Wks.Co. 20 
& Sons eee 


eos ces 


Clarke, Chapman, Parsons & Co.Sup.10 | 
Crompton & Co. Sup. 


» we 


à | Sup. 12 
Johnson & Phillips 
Laing, Wharton & Down... ae 
One 3 Sup. 2 
Schmidt-Douglas Electric Co. ... 2 À  . 

‘Sharp & Kent... | | T. &Co. Sup. 5 
Speqneletts & Crookes ... Sup. 4 … Sup. 6 | Weod 
Step Smith & Co. Sup. 5 H. eee 4 8. eco . eco 
Telegraph Mfg. Co. … Sup. 6 Walsall Company .. 6 R. Garrard & Co. ... ...- Sup. 1 


ADVERTISEMENTS relating to Situations, Articles for Bale and Wanted, de., de. appear on Sup. 7 (middle: ef paper.) 


CRCMPTON CO. LIMITED, 


| 
1000. B TELEGRAPEIC JOURNAL AND ELECTRICAL REVIEW. | | 
{ \ 
| , | 
7% Easily coupled up, all connections covered by lid: | 
Accamalaters. | Elec. Eng. & Contractors.—Oent. racz | | 
Drake & Gorham .… Western Electric Company Sup. 12 | Medical Electricity. 1 
Electrical gg À ee Co. Woodhouse & Rawson eee ooo Al Institute of Electricity Sup. 7 | 
Elwell-Parker, eee Electric Light. —F, 
J. Stiff & Sons (Boxes only) ... Brosh Corp... 10 Mica.—F. Wiggins & Sons 
Statter & Co. eee eee eve 16 J. Edmundson & Co. (Swan) iia ; Sprague Elec. Ry. & Motor Co. Sup. 4 | 
Ashentese Os — Electrical Power Storage Co. ... 14 | Patent Agents. 
Bell’s Asbestos Co. 16, Gülcher Elec. Light& PowerCo. Sup. 11 Fell & Wilding .. Sup. 3 
Auctioncers and Valuers India-Rubber,G. P.&Tel.Wks.Co.Sup.1 | _. Gardner... 8 | 
Anglo-American Brush Corp. ... 10 & Phillips 
Barnsley Carbon Co. vee … 4 | Porcelain 
G. Binswanger & Co. … Sup. 3 | - Dorman & Smith … .. .. 9 
Spas MNT J. W. Columbine … ... Sup. 6 Electric Apparatus Co. ... Sup. 2 
Globe Electrical Co. ... ... 4 | Porous Cells. 
J. & Son … oe ps 7 Johnson & Phillips eee see 1 J. Stil? & Sons eco eco eee « 
Price, Sons & Ou., … «. Sup. 2 Lacombe & Co. ...  .… Sup. 5 | Pulleys. | 
eve Woodhouse & Rawson one 11 Harpers, Limited, 7 
Electric Light Fittings. Unbreakable Pulley Co. eco een 2 | 
Appleton, Burbey & Williamson Sup. 1 | Railway Signals. 
Boilers. Dorman& Smith … 9 Saxby & Farmer... … 40 | 
Babcock & Wilcox Co. ... 15 10 | Schools Classes. | 
Electrical Plant ... Sup. 7 Vitrite Works Telegraphy | 
Central Station Elec. Lighting ... Engines for Electric Light. Davis & Timmins... «0 18 | 
Kirchoff’s Laws …  . Sup. 8 Davey, Paxman & Co. ... ... 10 | Soldering Fluid. | 
Practical Elec. Measurement ... 10, J. Fowler & Co. … ... Sup. 4 JW Sup. & | 
Cabinet Work. Greenwood and Batley ... ... 13| | 
a Works eco eco eee 7 Marshall, Sons & Co. eee CET] 15 | 
W. Foxcroft ~-... eee eee 8 Ransomes, Sims & Jefferies eee Lee, eee eco oe 10 | 
G. Richards & Co. TT) eco Globe Co. eee | 
| 
DUAULE eve la India Rubber Ca. Sup. 7 | 
Ebonite. North British RubberCo Sup. 2 | 
De & ! Rubber Co Sup. 7 Wire (covered). | 
D. & Sons... 13 J. Fowler& Co. 
Electrical Engineers and Contractors. | insulators, &e. W. T. Glover & Co. 38 
Acme Electric Works... Bourne & Son W.T. Henley’s Telog. Words Oo. 6 
& Oo, Ltd Sup. Price, Sons & Co. Sup London rio Wire Co. Sep. 1 
Blakey: Co Ltd. … 4) Midland Electric Wire Co.  … 
& Co. eco see eve T Co. Bug. 6 | 
W. Willcox & Co. eco Co...s. 4 | 
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FARADAY 


= ELECTRIC LIGHT FITTINGS, 
ARTISTIC,” 
ELECTRICAL,” 
INEXPENSIVE.” 


Works & Showrooms:—3, Berners $t., London, W 


NOW READY, CLOTH, 4 6d., POST FREE 55 ILLUSTRATIONS. 


Lx 


Practical Electrical 


By JAMES SWINBURNE. 


London : H. ALABASTER, GATEHOUSE & OO, 
22, PATTERN OSTER ROW. 


New York: D. VAN NOSTRAND, 28, Rés Street. 


À 


Stand No. 21. we SMITHFIELD SHOW, Stand No. 21. 
10th to 14th December. 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, | |. 


special | Steam Engines and Boilers required for Electric Light Installations. 


sage 
8 to 100 H.P. nom. Patent Somt-txed Com 
Telegraph Address:— Catalogues, Price Lists, and full par- 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER. London Office: 139, Queen Victoria St.,E.C. | 


_ INTERLOCKING THE LOCK AND BLOCK. | 


SAXBY & FARMER, Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, aw. 
fanufacturers of Rathway Signals, Cabins, Interlocking Levers, Bla’. Instruments, and Signal Work of every description, Electrical end Mechanical. 


MORDEY 


VICTORIA 


TESTIMONIAL. 


our enti re satisfacti je ite normal lead, and it behaves admirably in every 
The transfo tmers are worki full = ETT & CO. 
mostly ng up te il load and show @ signs of ue heating or “ae a + 


Full Particulare Prime on application to the SECRETARY, 


il: 2, BELYEDIERE ROAD, 


LIMITED, 
LAMBETH, SE. 


| 
December 1 | 
N L2 > 
| : © 8 2 = 
| 
e | 
‘ne Oxford Stree ectric ation 4988. 
n Current Dynamos 
respect. 
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‘MAHOGANY, HARDWOODS AND TIMBER. 
ROBERT GARRARD & OO., % green, nono, 


NTRAOTORS TO RAILWAY AND ROLLING STOCK COMPANIES. 
THOROUGHLY SEASONED Mahogany, Teak, Walnut, Oak, &c., &c. Dry Pine, Pitch Pine, and Deals, | 


CABLE CASINGS AND COVERS IN ALL WOODS AND DESIGNS. 
Seasoned Woods cut to sizes for Telephone Boxes, Electric Apparatus, &c. | 


FITTINGS OF ALL KINDS FOR CONTRACTORS. 


NEW PATTERN LAMPHOLDERS AND SWITOHES. 


CHINA GOODS AND MAIN SWITCHES. 


APPLETON, BURBEY & WILLIAMSON, © 
91, QUEEN VICTORIA STREDT, LONDON, B.C. | 


THE 


COMPANY, LIMITHD. 


| Offices 106, CANNON ‘STREET, LONDON, EC. 


MANUFACTURERS OF 


J DYNAMO MACHINES, ARC LAMPS, 


| Electric Light Leads, Lamp Fittings, Switches, and Testing Apparatus. 
VOLT AND AMPHERE METERS. 
CONTRAOTORS FOR SUPPLY AND FITTING UP OF 


LIGHT APPARATUS 


INCANDESCENT LIGHT FOR SHIPS, HOUSES, OR FACTORIES, | 


ESTIMATEHS ON APPLICATION. 


Works: SILVERTOWN, LONDON, £E.= 


TEE 


ANCHOR WORKER, PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Manufacturers of 


WIRES 


OF ALL  DHSCRIPETIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BHLL AND THLHPHONH WORK. &o.m | 


| 

| 

} 

à 
| 
| 
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THE ELECTRIC APPARATUS COMPANY, Lita. | 


4, Charing Cross,8.W. Works: Arnold Read,Bow,E. Stores: Little Paris Street, Lambeth, 


- 


NEW EDITION OF 


ILLUSTRATED CATALOGUE OF ELECTRIC LIGHTING MATERIAL 


NOW READY, Poms FREE. 


. ELECTRICAL PATENTS.—A SPECIALITY. 


FELL AND WILDING, PATENT AGENTS, 


(J. C. FELL, Fel. Inst. P.A., Lacarr om Engatering tthe ity of Landon Calg, 8. WILDING, H.8.Chem.L., 1.8.1) 
Best technical, legal, and scientific advice in all matters connected with À Searches 
mads , patent cases conducted, opinions technical evidence, designs registered. 
1 QU VICTORIA STREET LONDON, B.C. 


RAMSDEN, CAMM & CO. 


 BRIGHOUSH. YORESHIRH, 
Bron and Æteel Wire Drawers and Galvarizers. 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
RAC?  Contractors to H.M. the Indian and Colonial Governments and leading Railway Companies 
B. | | LONDON OFFICE: 72. KING WILLIAM STREET. E.C. ve 


ENSULATORS 


Of combining the insulation. Made in Bristol Stoneware (Drab or Brown) 
orcelain Stoneware (White), by 


PRICE, SONS & CO. 7 79, Turnmill Street, LONDON, E.C. Works:-BRISTOL 
Government and Railway Contractors. Prize Medals wherever exhibited. 


À 


Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes, 
MANUFACTURED BY 
THE NORTH BRITISH RUBBER CO., LIMITED, 
Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte 8t. 
Liverpool, Cereal Court; Glasgow, 106, Buchanan St. an 


SELIG, 


SOLE LICENSEES OF 
PATENT “‘EUREKA” PLANING 


“VICTORIA” QUICK- 
DRILLING MACHINE. 


ADVANTAGES.- Works continu- 
ously in one direction by treadle, 
hand or power. Works with one 


pulley when arranged for power. | | | Ifwithout Screw-cutting ADVANTAGES.- Variation of 
Can be stopped instantly, even han nd | 2. es a | speed without alteration of 
whilst reversing. ot) For Power. | For | belt.” Drill Feed can be applied 
To plane 13 by 8}in. - £30 in three different ways. Pre- 
14by 12in. - £38 7 | £5 0 0 17 15 2 6 2 6 

Pulley for steam power 10s. extra. 5 » $° 23 0 © 2% 0 0 410 0 9 50. 
6 » 3 10 0 31 0 © 35 0 0 726 12 10 0 Price for treadle and power 
Other sizes 0! on a application. | AE in. Lathe has a Single-throw Crank only, and is without Flywheel. £16 10s. 


Larger Screw-cutting Lathes, Gasfitters’ and Amateurs’ Single-geared Lathes, and Brassfinishers’ Turret-head Lathes kept in stock. 
Also a Large Assortment of Planing, Shaping, Screwing, Milling, Drilling, Punching and Shearing Machines ready for immediate delivery. 


85, Queen Victoria St., & Lambeth Hill, LONDON, E.C. 


| 
| 
acts 
2 
à = 
LAT ae 
| PE | À 
] | Ja 
| Re eee Will drill up to jin. 
| 
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THE GENERAL ELECTRIC CO. 
G. BINSWANGER «a co., 


MANUFACTURERS AND SUPPLIERS OF ALL ELECTRIC LIGHT FITTINGS AND MATERIAL, 
5, Great St. Thomas Apostle, LONDON, E.C. 


Telegrams: “ ELECTRICITY.” Telephone Ne. 1887. 


Works: LONDON, MANCHESTER, cau 


EDISON FITTINGS 


KEY=SOCKET. 


CARBONS. 


7 Perfectly White and Steady Light! Burn without noise or ashes! The Best Carbon without exception ! 
A FARTHING a millimetre per foot, or £511 a millimetre per 1,000 feet. Special Terms to Agents. 


7 
(25mm.=1inch).| Per Foot. |Fer1,000Feet.| Size mm. | por Foot, | . 1,000 Feet. 
8mm. | % | gs 16 sa | 60 | 
so | 17 | 4a | 2170 | | 
à gli 20 . 6d. | O | 
12 ,, k 212 22 7d. 226 10 | 
14 , £14 27 10d. £36 0 | 
£15 $0 .| #4 0 | 
20 30 40 50 
REFER T0 OUR CATALOGUE FOR ALL OTHER SUPPLIES, 


AND EVERY KIND OF 


CHINA 


e 

| 

| | 

{ 

| 

| 
e Dade | 
\\ | 
< t 
| 
| i 
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J. E. SPAGNOLETTI & CROOKES, 


Adelaide Works, Uxbridge Road, LONDON, W. 
MANUFACTURERS OF ALL CLASSES OF 


ELECTRIC LIGHT AND TELEGRAPH APPARATUS AND FITTINGS. 
AGENTS FOR GASSNER BATTERIES, 


QUICK BREAK SWITCHES 


With adjustable Double Contacts. 


ARTHUR B. GILL & Co., 


Manufacturing Glectrical Gugineers, 
4, BOMBAY STREET, BERMONDSEY, LONDON, 


INSTANTANEOUS BREAK 


Pitches aro the | 26 Amperes- - 
simplest made. 


PATENT RIGHTS GUARANTEED. 
Manufactured under the Patents of Dr. Silvanus P. Thompson, Principal of 
the Finsbury Technical College. 


NEW TELEPHONE CO., LIMITED, 


4, GREAT WINCHESTER S8T., LONDON, EC, 
(Under Léense from the Postmaster-Generel,) 9178 


SPRAGUE STREET T 


4 
eee 


Cuf of all Cars bunched at end of Richmond, Va., U.S.A., Road, 


DETAILS OF SYSTEM. 
of an | 


Bo changes is teat 
application of Motors to each axis. | 


__ 16 & 18, BROAD STREET, NEW YORK CITY, USA = 


Agent for Great Britain: FREDERIC NELL, 16, Mark Lane, Londo. 


| 
| 
| 
| 
~ 
> À 
To carry 25 amperes - - 8. 64, 
. 99 50 99 = = = 10s. 0d. 
99 100 - 11s. 64, 
99 200 99 19s. Od, 
Apparatus for | 
e* Two: with Batteries | 
and 100 yds. Covered Wire. aa 
x | — 
/ | MAIN SWITCHES, 
= On Polished Slate Base. 
& IMPROVED TYPE WHICH ARE PRACTICALLY EVERLASTING, 
£2. 86 The con Puce 
WORKS WELL UP FOR LONG LINES mn 14s. 
TO ONE MILE anc, if burnt, } 100 9 - 20s. 
=< cleaned in afew | 150 26s. 
seconds. New | 900 308. 
e - replaced 99 
262 
gauge. 300 ” - 40s. 
on ion. 

LIBERAL TRADE TERMS. 
RAMWAY WORK. 

| 
Systems of conducting current to 
accident on any point of the 
of the remainder of the 
Motors flexibly suspended à the 
with independent ariving 


CARBONS.—For all kinds of Electric Light, Le- : 
PLUMMER BLOCKS, SHAFT ING, | nd Grenot Batteries, Telephones, de. 
The best, cheapest, and most reliable for every kind of lamp. 
Carbons of any size, shape, and of every description, manufactured 
1}|14|14 3 | 3} | 4 2, Scho-Squa 
Plummer Blocks, } 1 /6 | 2/-| 2/6| 8/3| 4/6| 5/9 7/2 97! 12/8 | 20/6| 28/6 — 
Mange Gouplinés}| 2/6 |3/-|4/-|5/- | 7/-|8/- | 10/- '11/-| 14/- | 16/-| 26/- THOMAS BARRACLOUGH & OO. Lid, 
STRANDING OABLES DESCRIPTION. 
JOHN JARDINE, Deering NOTTINGHAM. Gabe Rod, anchor 


MOTOR MANUFACTURERS, 


44, 1888. THB TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMERT. | | 


.STHADINESS. HOON OMY. 
LACOMBE & CO.—-WORKS. LEVALLOIS PERRET. NEAR PARIS, 


. London Agent.—H. W. 7, LONDON. ST, WESTMINSTER. 


PARIS ELECTRICAL EXHIBITION, 1881, GOLD MEDAL AWARDED. 


FELTEN GUILLEAUME, 


CARLSWERK, MULHEIM-ON-RHINE GERMANY, 


MANUFACTURERS or ELECTRICAL CONDUCTORS. : 


H 
Cast 


GUTTA PERCHA and INDIA RUBBER CORES. 


TELEGRAPH AND TELEPHONE CABLES 
(ANTI-INDUCTION). 


VERED for Electric Light- 
Fewer, for Telephony 


egraphy | 
CABLES FOR BLASTING PURPOSES. L 
DYNAMO MACHINE WIRES. . 


IRON and STEEL WIRE of every description 
and for all purposes. 


| FENCING WIRE, STRAND, de., de. | 
CONTRACTORS TO NEARLY ALL THE GOVERNMENTS IN THE WORLD. 


Sole Agents: W. F. DENNIS & Co. 1l, Billiter Street, London E.C. 
| AND 28, STRAND STREET, LIVERPOOL. 
STORES : Wr LONDON 1948 


à Millwall, LONDON, E. 
ve 


ELECTRIC LAUNCH BUILDERS, 


ELECTRIC TRAMCAR 


| 


‘ESTIMATES 

| FOR | 
SHIP TIN Cr 
ELEOTRICITY. 


LACOMEE CARBONS 
| 
F 
4 
Cri ort ROPES, for Mining, Transmission, | 
6 
| | 
| 
| 
| 
| AND L | | 
DYNAMO REPAIRS | | 
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ELECTRIC LIGHT LEADS | 


PENDANT CORDS, | 

IN STOCK. 


CONTRACTORS 
WAR OFFICE, 
ADMIRALTY, 
POST OFFICE TELEGRAPHS, 
AND MANY 
FOREIGN GOVERNMENTS, 


Also to the following 
RAILWAYS: 


L. & N. W. 
L. C. & D. 


G. B. & Y. Jt. 

 G.B.&K.&G.&P. Jt. 
Highland 

G. N. of Scotland 

Dundee & Arbroath 

G. W. 

MS.&L 

Cheshire Lines 

N.S. Ry. . 

Hull & Barnsley. 


TELEPHONE COMPANIES: 


United 


| National 


Lanc. & Cheshire 

S. of England 

W. Counties & 8. Wales 
Northern District 
Telephone Co. of Ireland. 


ELECTRIC 
Blackpool 
Portrush. 


TRAMWAYS : 


All Leading E. L. Companies, 
Colliery Companies, 
Bridgewater Navigation, 
Manchester Ship Canal, 
Nobel’s Explosive Co., 
Faversham Cotton Powder Co., 
Glasgow Exhibition, 

And OYER 550 OTHERS. 


the RAW MATERIAL in our own shops, hence our | 


| Buyers who will kindly send their name and address. 


Lonvon Orrice: 29, QUEEN STREET, EC, 


LARGEST WORKS IN THE PROVINCES DEVOTED | 
EXCLUSIVELY TO ELECTRICITY. 


The above are manufactured absolutely from 
ability to supply Goods of the HIGHEST QUALITY 
at BOTTOM PRICES. | | | 


CATALOGUE of 250 pages FREE. 
Our Travellers will be instructed to wait upon 


‘ LIMITED, HELSBY”" 
* CONCENTRIC, LONDON.” 


LONDON TELEPHONE: No. 1935. 


TELEGRAMS: 


Where Full Stocks are kept. on 


— 


; | | 
FACTURES 2 
| AND /A\ AND /7 & CO 
_B.E. APPARATUS NSB CAN COVERED 
OR cc PHN WIRES DER & 
| L.&Y. | AXE SCREWS” 
Furness onl apparatus » ano Ar” | 
1s) INSTRUMENTS] LIGHT ps. PENDANT} CASTINGS Bay 0 
WIRES ER INSTRUMENTS d 
D — — — I 
€ SU LATIN CRAN > 
| 
# 
| W 
| | | 


GRAPHIC JOURRAL AN 


LECTRICA 


WHEATLEY KIRK PRICE & GOULTY, 
ELECTRICAL AUCTIONEERS, VALUERS 


“HLHOTRIOAL PLANT” 


For every description of New and Secondhand = | 
ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, àc., 


Ready for immediate delivery, consult 


“Glectrical Plant, 


Published Monthly, Post Free, 6d. 


Offices: 52, QUEEN VICTORIA STREET, LONDON, E.C. 
| Telegrams: “INDICES,” LONDON. Telephone: 1583. 


TO ELECTRICIANS, ENGINEERS, bo. 


KING'S COMMISSION ROOMS, 


13, ST. JOHN’S SQUARE, CLERKENWELL, E.C. 


THE NEXT SALE 


Will take place early in February (date will 
be given in future announcements). Anyone 
having goods for this sale will please com- 
municate as early as possible. 

= Terms may be had on application to Mr. J. 
W. Kine, 13, St. John’s Square, Clerken- 
well, EC. 


SEYERAL DYNAMOS AND VARIOUS ELECTRICAL GOODS 


FOR SALE BY PRIVATE TREATY. _ ss 


VULCAN ITH. 


HARBURG IND1A-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET, E.O. 


EBONITE. 


ANTED.—Electrical Engineer for and 
plant and for Sting qualidcaticas and an 
—Address and salary to “ AusTRa- 


LASIAN,’ 41, Coleman Street, E 


erénces.— 
London. 


Electrical 
iustance by letter only to E. 
8 cate, 11, Queen Victoria Street, E.C. 


XPERIENCED Linemen and Joiners wanted for in-door 


À to Ezscraic 
Works, Ferdinand Street, Chalk 
Farm. 
N enterprising Business wanted for an old-established 
London manufacturing firm, which is to be de and 
extended. Must understand and the trade. 
«2,719, ELBOTRICAL 22, Row, 
EC ils. 
LECTRICAL a EER or practical man wanted to erect 
electrical po 2 employ of and à plant in South Africa. Will 
be required to go oar in employ and 
an electric company. Absen 8 months, a 
Give full of 
bey pay wanted. No 


x “747,” Willing’s Advestising Offices, 13 Offices, 125, Strand, 212 
LECTRICIAN desires engagement, understands — 
E arc or incandescent, and installation work (accumu- 
lators) and attention engines ; first-class references.— 
Address, ‘ Eizcrrician,’’ 70, Cold Harbour Lane, London, 8.E. 


N ELECTRICAL ENGINEER (24),. lately in cap à 
installa 


, seeks an 
7:08 .—Address 2,671, ELSCTRICAL Rzvizw, 22, Paternoster 
= 
ANTED.—25 Vulcanite, Percha, Glass, Teak 


Lead-Lined Battery Cells, hold call or more.—State 
lowest price to Joux Duapiz, Electrical Gngincer, Falisworth, 


Manchester =. 
| LECTRIC LIGHTING IN ITALY.—An Italian 
INSTITUTE OF MEDICAL ELECTRICITY, me vies 


24a, REGENT ST, LONDON, 8.W. 
(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 


Electrical Treatment, Electro-Baths, 
Massage, Electro-Medical Apparatus, 
_ Instruction in Electro-Therapeutics and Massage. 


FOR TERMS, de, APPLY 10 THE MANAGING DIRECTOR. 


[8trvcrions FOR THE LAYING AND 
OF UNDERGROUND ELECTRIC Pro- 
mel I ustrated.—Translated from the French of Dr. Francois 
Co., 26, Norfolk Stceet 


for in frm 


the 
for lighting towns, ships, public and private buildings in 

m of electric light engineers, 


spplication Address No, “2 No. 


ufacturers 
ty. Premium 
Ezzscreicaz Review office. 


SALE as a going concern, a 


fittings 
272. 


to “ 


N 
business —For full particulars apply 
to CHARLES BARFIELD, tor, 72, Fins Pavement, E.C. 


BR SALE.—Two Vols. Encinzzrine, 36 and 37; Two Vols. 


Ezxcreicaz Review, 14 and 15; bound.— 
Address, “ J. D.,” 151, Compton Buildings, Buildings, Gosw vl 


O ELECTRICAL MANUFACTURERS. | 


(@) 
| | (@) 
| | 
| | ; | 
| , | 
| 
| | 
AND  ARBITRATORS, | 
62, QUEEN VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANCHESTER. wis | 
T advertiser, 15 ye a the above, Will shortly be open i . 
| of workshops ; | 
—Apply in the first. | 
\ | 
| | 
| | 
‘ 
| 
| 
| 
| 
a 
W.U. ais 
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Just Published. 1s. 64, Post Pros 1s. 74. =x, 


THB NEW NON-CORROSIVE SOLDERING FLUID. 


KIRCHOFFS LAWS KING, 18, St. | 


. AND THEIR APPLICATION. 
‘London: H. ALABASTER, GATEHOUSE & Co. | 


Before Purchasing a Dynamo send for a List of ES 


22, PA ROW. 
Prices and References to 


@ BAILEY & co F. H. ROYCE & Co, Blake St, Hulme, Manchester 
MANGANESE MINE OWNERS AND MERCHANTS. | des INVENTIONS INDUSTRIELLES 


BEST CRUSHED AND POWDERED. CARBON | & SOULEVARD DE STRASBOURG, PARIS. 
FOR BATTERIES. . Biateen Pages, Half-Monthly, TUustrated. 


MANUFACTURERS OF PAINTS. | SUBSCRIPTION: 6s. Yearly, 8s. 64. Half-Yearly, Post Free. | 


Contains the Catalogue of French Patents. Details gratis 
For Samples and Prices apply— an New Inventions of its Subscribers. Review for rates 


STAFFORD MILLS, STROUD, Glos. Manufacturers and Capitalists. Postage camps taken. 


IMPROVEMENTS 


TRANSFORMERS OF GAULARD & GIBBS AND LOWRIB-HALL TYPE 


CONTINUOUS CURRENT DYNAMOS AND MOTORS, ACCUMULATORS, &. 


|| AND PARTIOULARS ON APPLICATION 


LONDON REPRESENTATIVES 


DRAKE & PRINCES MANSIONS, VICTORIA 1.8 


GLASS SHADES. 


Coloured Shades and Reflectors.  Ceiling Bowls and Suspending Bowls. 
COLOURED SHADES FOR DECORATIONS. 
China Switches, Wall Connectors, Lamp Holders, Fuses and au 
Electrical Fittings. 


FOWLER, LANCASTER & CO., . 
Giectrical Engtnesrs, - 
MANUFACTURERS OF ALL ELECTRICAL FITTINGS FOR CONTRACTORS, 


ALBERT WORKS, BIRMINGHAM. 


PRICE LIST ON APPLICATION, | SAMPLES ON APPROVAL. 


| 
| 
| 
| 
. 
Fi 
(| 
| =’ 
AAR AA, 
all Colours, In all Colours. 
| 


| UNITED ELECTRIC LIGHT COMPANY, Ltd. 
MANUFACTURERS 


ELECTRIC LAMPS 


ELEOTRICAL FITTINGS OF ALL KINDS. 


6 Tumbler’ 39 
SWITOE. 


These Switches are Simple in Construction, and Not Liable to > | 
Out of Order, while their. Action is at. “once Novel and Agreeable, and 
| Appearance Elegant. 


The “Break” is very sharp, and their is No Sparking on the Contact : 
Surfaces, which, from the Design of the Switch, tend to — by Use. 


PRICES. 
No. 1. To carry up to 5 Amperes - = - - 8s. 6d. 
No. 3. » = | 
do. with Cut-out - - 18s. 6d. 


No. 1 is fitted on Slate « or Serpentine Base, with Polished Brass, 


Dead Gold, or Black Bronze Cover; also with Caer = Sd. extra. 
Nos. 2 and 3 are made with Slate Bases. | 


OFFICES AND SHOW ROOM : 


ALBERT MANSIONS, VICTORIA 


No, 3146. Appressss: “ EDISWAN, LONDON,” and “EDISWAN PONDER’S END.” 
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| GATESHEAD-ON-TYINVE. 
MANUFACTURERS OF 


ELECTRIC LIGHTING PLANT 


OF ALL DHSOCRIPTIONS. Le 
— 
Our System has 
been Fitted to the T 
most recent 
WAR SHIPS/ C 
of the following 
| | GOYEREMENTS, 
| PATENT TURBO-ELEOTRIO GENERATOR—COTHAMO AND ENGINE COMBINED). | 
— Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the | SPECIAL PLANT FOR 
FIVE of the recent NEWCASTLE EAABLING | SP! 
| ELECTRIC LIGHTING MACHINERY, | sm au: | 
Telegraphic Address:—" Oyclops;” Gateshead. 


| SOLE MAKERS THE WHOLE OF THE | 
OF FIVE COURTS dog 
“SUNBEAM” OF THE RECENT — ( 
L tdi S SUNBEAM | 
AND PARTIOULARS - 
= LAM \MPS, | 


SILVER A MEDAL 
“SUNBEAM, GATESHEAD." HIGHEST AWARD. 


| 

4 alt 

; | 


ae 


| EDISON LAMPS. 
NEW EDISON 16 G. P INCANDESCENT LAMP 


Requires less than half an Ampère. Only 8 Watts per Candle. 
GREAT HCONOMY. 
TWELYE 16 C.P. (Actual) Lamps per Mechanical Horse-Power. 


These American Lamps may be obtained for England from the EDISON & SWAN UNITED 
| ELECTRIC LIGHT CO. Ltd., 13, Albert Mansions, Victoria St, London, S.W.; and through 
Local Companies for the Continent, &c. Orders can be filled from Stock on application to— 


=... DY 018 | 
Agent, American Edison Factories, 4, Rue de l'Empereur, Antwrerp. | 


THE GULCHER ELECTRIC LIGHT & POWER COMPANY. LIMITED, 


BATTERSEA FOUNDRY, S.W. 


GULCHER DYNAMOS. 


IMPORTANT REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM 2? TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. 


ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


GUELCHER ARC LAMPE 

Complete with Globe and Fittings, or.in strong Factory Lanterns, 1,000 C.P., £10; 2,000 C.P., £10 10s.; 8,000 C.P., £18 40s. | 
SPECIAL DYMANOS TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING METALS, TRANSMISSION OF POWER, &c, &c | 
| Complete Tenders for Lighting Mills, Factories, Collieries, Private Houses, or Public Buildings and Towns on application. 


Particulars may be obtained from the W Goh West Roget W. Menzizs & Co., 50, Side, | 
Messrs. F. B. & Co., Market St., Manchester ; Messrs. W. Lestzr & Co. Glasgow ; fr. C. G. Mouxr le 
Foundry, Birmingham; Mr. Lewis N. WiLLraus, Aberdare; Mr. W. SHannon, Londonderry; Mr. WimsHurst, 20, South St., ese 
Messrs. Mites Bros. & Co., Christchurch, New Zealand; Mr. J. Ammer, 52, Lenten or direct by 

Manacer, Battersea Foundry, London, S.W. 


ESTABLISHED 1672. | 
THE TELEGRAPHIC J OURNAL AND 


Published every FRIDAY, Price 4d. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE, 22, PATERNOSTER HOW, LONDON. 


+ 


| 


| 
| | 
TELEGRAPHIC ADDRESS: LONDON.” (CODE ABC. 


AB Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Oo. 


SUBSCRIPTION RATES.—In Great Britain, ,19 To all F Countries 
below), per 1s. Sd. Adee, Borneo oreign ( | 


| II. can now be bound in Back gilt at 13. VS 
BINDING.—Subecribers’ numbers bound for 8s. 6d. each volume, including case. Cloth Cases for Binding can be had 


2s. Gd. each. 
© Twenty-six Numbers can now be had from 
e Publishers, Price 6s., or Free by Post (in Great Britain) 6s. 6d. 
| FOREIGN AGENTS. — Now York: D. Vax 23, Paris: Vauvz J. Borveav, 22, Rue de la 
ewes Asuze & Co. 5, 5, Unter den Linden. 


NOTICE TO SUBSCRIBERS. 


. B with the we are enabled to supply ot our Subscribers 

with that’oxcel excellent monthly paper CTRICIAN AND ELECTRICAL ENGINEER, of New 

York, post free, f ~ 12s. per annum. Our Subscribers will, in this way, be enabled to Te ata ad 
advantageous rate, this valuable compilation of American electrical news, edited by Frank L 


NOTICE TO ADVERTISERS. : 
The following are the latest times up to which Advertisements can be received for publication 
in current week’s issue:—New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages Th 2 p.m. 
ADVERTISEMENT RATES OW APPLICATION. 


te be mate H. Atasurran, 29, Paternoster Bow, I E.C. 
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WESTERN ELECTRIC CO. 


TELEPHONIC APFFPFARATUS. 
ARC LAMPS AND DYNAMOS. 
| PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECT RIC LIGHT. 


79, COLEMAN STREET, LONDON, E.C. 
CHICAGO, NEW YORK AND -ANTWERP. 


CROM PTON CO. 


MANSION HOUSE BUILDINGS, LONDON, E.C. | 
Prices for issso. 


NEw 


IMPROVED 


Absolutely the Cheapest Dynamo in the Market. — 


. BEST DESIGN, WORKMANSHIP AND MATERIALS. 


NO SPARKING: NO OVERHEATING! 
be stead and randy or immedi th ar lowing so afer fat Jamar, 1889, | 
LAMPS. WATTS. F AMPS. | VOLTS REVS. CODE WORD. PRICE. 
100 | 5,000 45 | 110 | 1,200 Ch. | æeo 
240 12,000 109 110 1,200 | Cheap. &110 
360 | - 18,000 | 162 | 110 |} 1,000 _ Cheaper. #140 
480 24,000 | 220 110 _ 1,000 Cheapest. £165 


Delivery: Chelmsford. Foundation Rails and Packing Extra. 


ACCUMULATORS. 


Simplesi Mechanical Method of Holding Plates. Grids with Lipped Edges to retain active anis 


DRAKE & GORHAM’S PATENT 


RING CONTACT SWITCHES. 


| DRAKE & GORHAM'S PATENT EXCESS INDICATORS for DYNAMOS or ACCUMULATORS. 


SOLE LONDON REPRESEN TATIVES FOR ELWELL-PARKER, LIMITED : 


DRAKE & GORHAM, 2, PRINGE'S MANSIONS. VICTORIA 81.8, W. LL | 


| 
| 
| | 
| 
¢ 
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BEST 


ELECTRIC 


| LIGHTING. 


CORHD OR SOLID. 
10 millimetres 3d. per foot. 


12 
13 99 | _ SH. LL 


| at 6 Quantities of above sizes always in stock 


é WOODHOUSE & RAWSON ELECTRIC SUPPLY CO. 


OF GREAT BRITAIN, LIMITED, — | 
11, QUEEN VICTORIA STREET. LONDON, E.C. 


| NEW ILLUSTRATED CATALOGUE, DOMESTIC ELECTRICAL Begs POST run, 18. «s | 


12. WHARF ROAD. CITY ROAD. LONDON. WN. 
| TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIO LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. - 
| PATENT TELEPHONIC WIRES . 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


191, Lendenhall Street, LONDON. Works: ERITH, KENT. BRUSSELS: 41, Rue des Champs Elysées. 
| | Tolegrams: OALLENDER, LONDON.” 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
| SPECIALITY--Underground Electric Light Mains. 
. MAKERS OF CALLENDER-WEBBER CABLE CASES. 


AND  OABIEEIS 
For all descriptions of Electrical Work, Underground, Aerial, House and Ship Wires, Braided, — > 


CONTRACTORS FOR WIRING BUILDINGS FOR THE ELEOTRIO LIGHT. 


pee | THE CALLENDER INSULATING & WATERPROOFING CO, 


NEW YORE: 45, Broadway. Works: PHILADELPHIA. CHICAGO. us | 
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A HIGH-CLASS ANTI-CORROSI1VEH 


LUBRICANT. 


FOR CYLINDERS AND YALYES, BEARINGS, SHAPTING AND HIGH-SPEED MACHINERY. 


- SPECIALLY SUITABLE FOR 


ELECTRIC LIGHT INSTALLATIONS. 


EXTENSIVELY USED BY 


The Printpl Companies, Govarument Exhibitions, Rally Companies, de. 


CORROSION IMPOSSIBLE. CANNOT “GUM” OR “CLOG.” 


Enron Wut”: Gs. ©. Pon 


PATENTEES & SOLE MANUFACTURERS— 


ENGELBERT & Co., 70 & 71, Bishopsgate, LONDON 


PIRELLE @ 


INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH — 
Central Offices and Works:-MILAN. Submarine Cable Works:—SPEZIA, 
Telegraphic Address :—" Societa Pirelli, Milano.” | 
SUBMARINE CABLES. INSULATED WIRE OF EVERY DESCRIPTION FOR TELEGRAPHS, TELEPHONES, ELECTRIC 
LIGHTING, AND ANY OTHER ELECTRICAL WORK. 


Contractors to the Royal Navy, Government Telegraphs, ard the Principal Railways, Electric Light 
and Companies in | | 


JOHN FOWLER CO. LIMITED, 


ENGINEERS, LEEDS, ENGLAND. 


TATHAMS PATENT 


LEAD-COVERED CABLES AND WRES. 


ELECTRIC LIGHT TELEGRAPH, TELEPHONE. 


STRERGTA 
\NSNLATION . 
LOW CAPACI. | 
WO CROSS-TALK 


al, © 
AEFECTED BY WEAT) 


Specially suitable for every description of 


UNDERGROUND WORK. 


e 
| 
| 
. 
| 
À x À % \ H 
‘ hax 
| | | N 
+ 
| | A 
# | NN LS RSS 
Il 34 10-Wire Telegraph. fy] 
i snd | | 
à 
) 
EF < \ \ 
LA Aw, | SK. © @ 
| | ZZ, 19-Wire Telegraph. 
(3 | moure & | 
AV ® ee ?. ‘Lee es £4 @ | 
| ° AN e e*ee* # À 
| | 104:Wire antiIndue | 
Blectric Light. | | | 104- À dé 
| 64-Wire Anti-Induction Telephone. 1 tion Telephone. L 
Jt 


DAVID MOSELEY & SONS, 


Chapel Field Works, ARDWICK, MANCHESTER. — 


WAREHEOUSEHS : | 
2,4 & 6, New Brown Street, MANCHESTER. 20, Rue des Marais, PARIS. | 
14, Aldermanbury Avenue, LONDON. 14, Place Sainte Gudule, BRUSSELS. 
67, Miller Street, GLASGOW. 29, Kl Reichenstrasse, . HAMBURG Le 


EBONITE 


Currents, 


| | 


Cylinders and Plates. 


_ Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &c. 
For 


| 


Bhest, Washers, Valves, Cord, Tubing Ball Valves, Buflers, Door Mata.“ Packing of all descriptions. 
| _ Delivery and Suction “Hose. 


Waterproof Garments, Fishing and Sporting Articles. Surgical and Chemical ‘Articles. ‘Bicycle and Perambalator | 
_ Tyres, and all descriptions of India-Rubber Goods. — 


PRICE ‘Lists ON APPLICATION. 


PATENT ENGINE, 


SPECIALLY ADAPTED FOR. 


ELECTRIG ae INSTALLATIONS 


AND FOR ANY. WORK OF SPEED IS 


886 


EDINBURGH, 1886; LIVERPOOL, 1 


| “oN APPLICATION 


| 
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the simplest. 


L. Type (18 Plate) Ship hg Cal, | Gfrlectrically a great advance, . 


xiv me __THE TELEGRAPHIC JOURNAL AND 


Mew Dublications. 


4p antplylet.— 2nd. Ed. 1888. Demy vo. “The E.P.S. Automatic System for the Public Supply of Electricity trom Storage Batteries.” 
Alew_ Yliustrated EDITION, 1888. ROYAL OCTAVO. 


EPS. ACCUMULATORS, STANDARD TYPES. ACCESSORY RY APPARATUS. 


L Type (Glass Cell). Great Storage Capacity. des Switchboard, 6 60 to 1.000 oups | 
L Type (Teak Cell), specially made for Ship Work. Automatic Apparatus. | 
T Type for rapid discharge Traction Propulsion Heavy Current Switches. 
C Type for Train Lighting. orang à — 

V Compact Portable Sets for Vehicle Lighting. 


Electric Launches. | 
Electric Tramcars, and. every requisite for 
Installations on the Storage | 


Cells made to spocification for— 
Central Station Lighting, 
_ Telegraph and Telephone Purposes, 


Contractors fur— 


Central Station Lighting, . 
Military Work, Isolated Plant Installations, 
Miners’ Lamps. Temporary Lighting Jobs, &e., &c. 


TORAGE 


COMPANY, LIMITED, 
4, GREAT WINCHESTER STREET LONDON, ECO. 


Telegrams: ‘ Storage, London.” 


ELEGTRIGAL 


POWER 


Calcutta International Exhibition, 1884, 
Awarded First-Class Certificate and Gold Medal 
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STATE «as 


ALLIANCE’ ENGINEERING WORKS, WEST DRAYTON, gin LONDON. 
40, FINSBURY PA: 


London Office 


THB STATTER PATENT CONSTANT CURRENT DYNAMO hes a higher commercial efficiency than any other, either English or American. 


SPHOIAL AUTOMATIC EN GIN ES and DYNAMOS tr SEIP LIGHTING 
Everything Electrical. to Contractors.—Messrs. not tender for wiring jobs. 


RONALD A. SCOTT’S HARDENED INDIA-RUBBER VARNISE 
(Approved of and used by the Admiralty; Semens Bros. & Co. Lads Anglo-American Brush Bloctrie Light Corporation, Led ; Indie-Rubber @ Gutte~Perche Works Oo. B. Crompton On, 46.) 
For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK REQUIRING HIGH INSULATION. 
This Varnish is a first-class Insulator. Vi pep net by oft or ofl, dich temperature to meitit when ary. 


Sole Addresse—R. A. SCOTT, Electrical Engineer, Contractor to Her Majesty's Goverament, 881, King St., Hammersmith, W. 
SCOTTS PATENT MAIN SWITCH BOARDS, as supplied to H.M. shige “ Devastation,” “Conqueror,” Mere.” 
ADMIRALTY PASTERN LIGHT FITTINGS A SPECIALTY. 


THE BABCOCK & WILCOX Co. 


PATENT 


TUBE STEAM BOILER. 


Specially adapted and generally used for 


| ELECTRIC LIGHTING PURPOSES, 


Because of their Great Economy in Fuel, Safety from 
Durability; but principally their Entire 


400,000 
Fy 
| 


“European Works: KILBOWIE, near GLASGOW. 
Head Office for Europe:—107, HOPE STREET, GLASGOW. 


London Office :—114, NEWGATE STREET, E.C. : | Paris Office:—20, BOULEVARD VOLTAIRE, Co 
Manchester Office :—8, VICTORIA BUILDINGS. Colonial Office:—8, SPRING ST., SYDNEY, NSW. 


| MARSHALL, SONS & Co. Lo, 


BRITANNIA IRON WORKS, GAINSBOROUGH. — 
| OFFIOES, SHOW ROOMS AND STORES: 79, FARRNODON ROAD £0. . 


COMPOUND STATIONARY ENGINE AND BOILER, 


WITH PATENT AUTOMATIC EXPAN SION VALVE GEAR. 


Calcutta International Exhibition, 1884, 
Awarded First-Class Certificate and Gold Medal 


for New "Catalogues, with Reduced Prices, free on application. | 
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ADVANTAGES OF ASBESTOLINE. 

| ASBESTOLINE is the most officient Lubricant for all bearings. 

ASBESTOLINE is the cheapest Lubricant. 

ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE is the most Inodorous Lubricant. 
ASBESTOLINE is the safest Lubricant from Ignition. — 
ASBESTOLINE has beaten all other Lubricants in trials. ~~ © 
ASBESTOLINE is applicable in and out-doors in every climate. * “= 
ASBESTOLINE requires no special application. BELL Ss ASBESTOS 


CONSISTENCY OF ASBESTOLINE. 
ASDESTOLINE,B,e itl ore oli is for use on machines, &c., where 


also on land when it is desirable passing through, and sometimes is 
have Lubricant stiffer than A. of C. | | 


Supplied in Kegs, 28, 66, or 112 Ibs. Price 2s, 94. per Ib. Kegs Free. 


SPECIAL TERMS FOR LARGH QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals £ gallons of Oil weighing 18 Ibe, | 


consequently the saving in freight is very considerable. Liberal Terms are conceded to Export Merchants. 


Below will be found illustrations of the mode of fixing Lubricators for Asbestoline to bearings. Fall particulars of the various : 


Lubricators supplied for Asbestoline, and the manner of fitting, in Catalogue free on application. 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. 


Oring to the number of Greases now offered, samples of BELL'S ASBESTOLINE ware submited to Otto Hohner, Eng, fr anayas, and the 
ae ee À sida ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 


The Laboratory, 11, Billiter , E.C., London, | meters, and that no friction obtainable in the ordi- 
M 888. | | developing inflammable 


ht contribute to the from fire. cause it does not assist and it is capable |. 
found that ignites only with the greatest | of leading to by itself or in | 
difficulty when ht into contact with flame; that wood and | contact with inflammable material. | 
other combustible soaked in Asbestoline burns, if anything, From the physical nature of Asbestoline its use 0 is of necessity | 


with ve “4 than by itself, that its int is so . perfectly clean and free from waste. 


BELL'S ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. 
‘Depots :—MANCHESTER : Victoria Buildings, Deansgate. LIVERPOOL: 2, Strand Street, dames Street. 
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à. 


| 
REGISTERED. — 
| 
3 2 
| 
AU begs are labelled as above. | 
in works in this country | 
for use on calenders, paper | 
are heated by steam | : 
advan used | 
The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. It is tsed with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, 
and other Textile Manufactories. In Corn Mills it has proved invaluable on the roller and other modern machines. In Saw Mills, on machines going up to 5,000 revolutions 
per minute, its work has never been approached by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication 
has net received due consideration. Engineering firms of the highest standing have given to it their powerful testimony and support. 
| 
| | K + | 
Lubriontet Attal to \ Showing Section of Lubricator fitted to Lubricator in Position 
Excentric of Vertical Engine. ordinary Bearing. tor locee 
è j 
| |. 
I have subjected a sample of Bell’s Asbestoline taken from the "Ed ++ ant 
stores of Messrs. J. Bell and Son, in Southwark Street, to a number s Asbestoline is as absolutely safe a lubricant as canbe | 
OT à KW Une ilis or F’actorie ¢ 111 ‘ 26 CASE OF OUL 
HEHNER, Public Analyst. | 
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NON-CONDUCTING COMPOSITION 


For Covering Boilers and Steam Pipes. 


MILL REDUCE LOS BY RADATION T0 A AND SATE 40 PER CENT OF FUEL. 


= 


E 


de an a eee ee To do this it must be sufficiently elastic to prevent cracking and leaving, by 
Fiat Bottoms, and its adhesive ies enable it to keep to the surfaces without bands or any d on other 
compositions. in a few months, lasts for off and 
i in with a little fresh. respects it is ee ee ae one-fourth the 
e would point out that will cover six sent 
out wet in cask. is shows the t Se ane mpositions to be a sham. 
For Export abut one-third cost of freight is saved as compared with Compositions sent out in a wot state, In competition its 


never failing efficiency has repeatedly proved it to be the cheapest material in the market for prevention of loss by radiation. 
_ Price 26s. per Cwt. Second Quality, 15s. per Cwt., is superior to the best sold by other firms. 


BELL'S ASBESTOS BOILER 


Will remove incrustation from Steam Boilers of all kinds without chipping. | 


A shows Boller Plates when incrusted. "8 shows Boller Plates ds die Composition. | : | 
The action of this BOILER PRESERVATIVE, by absorbing the free that is int water, entirely checks pitting 
and corrosion. It also disintegrates incrustation so immediately as to prevent its to the Mand the deposit fall or ane 
botton in a loose powder, which is easily swept out. By keeping boilers clean a my of is effected, and ae à. 
the plates burning is entirely obviated, thus avoiding the great risks which are i = scaled sn lengthening of a 
boiler and covering its own cost a handredfold. Whenever ible it_should be are through Feed p or hich it will 
also keep clear from incrustation. The small quantity ty required to effect its purpose makes this the most econom and more than 


repays the higher price we charge for a fluid, which in the case of many other makers, is useless. — 


Price <Ls. per Gallon. Second Quality, 2s. 6d. per Gallon—guaranteed superior tothe best sold by other firms. 


QUANTITY REQUIRED. —Quarter-pint weekly per H.P. er ph where the water is very bad rather moro, 
water evaporated. 


118, SOUTHWARK ST, LONDON, S. E. 


ILLUSTRATED PRICED CATALOGUE, WITH NUMEROUS TESTIMONIALS FROM LEADING FIRMS, FREE ON APPLICATION. 
CARDIFF : 46, James St.,Bute Docks. BIRMINGHAM: 7, Jobn Bright St. HULL: Humber Dock Basin. GLASGOW: 8, Robertson $L 
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DAVIS TIMMINS, 


anuf acturers & & Merch ants, 


"BOWLING GREEN LANE, FARRINGDON ROAD, LONDON, E € 
TO 


CHARLES ‘STREET, HATTON 
LONDON. Bo. | 


GARDEN, 


SOLE AGENTS FOR J. ©. MOUCHEL'S HIGH CONDUCTIVITY COPPER WIRE. | 


Straight Drawn, Brass, Iron, and Steel, Round, Hexagon and Fiat ; all Sizes kept in Stock. : 
| for Sms and Teel Parts of Pts fo Lary Quai | 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 
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The Geyer-Bristol Meter (illustrated) .. . 684 Maxim-Weston Box Ca 

Smithfield Club Cattle Show. .. . 685 | 
moctric Light Extension at Olympia .. | 704 
af | Bales and Rogultion for Overhead Conductc for Electric 
‘Test of an Incandescent Electric Lighting Plant 686 | Light and Power 
A Synthetic Sindy of Dynamo Machines (ls) 692 
LE 1 Electric Lighting on the Continent sé … 604 Proceedings of ( | | ed 
4 the History ofthe Grand Prive of Torn 695 of Engins and | 708 
Clty Hotes, — - ; 
ay Woodhouse and Rawson, Limited .. 700 Valcanised | Pure 
ag Pilsen-Joel and General Electrio Light Company ous Electrical Engineering Sym 
i ‘Swan United Electric Light Com | The Comparison of Thermo and Magnetic Limes. 


CHARD JOHNSON & NEPHEW, 
PATENT C T OFFICE. 
1H . GARDNER, 
166, FLEET .STREET. 


8. GREAT WINCHESTER STREET EC. 


VOLT WORKS, COVENTRY: 


London Agents: 


© Messrs, THOMPSON & REW 7, Westminster Chambers, Victoria Street. 


Wm. M. FOXCROFT. 


(Successor to the late W. Fosoroft, also F. Lucas), 
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| CLERKENWELL, LONDON; BO. 
(Ofoes-PEROIVAL. STREET). 


Prices from 21 10s. to 98 105. - 


PER INSTRUMENT. 


Battery Boxes, &c., 


PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS. HIGH CONDUCTIVITY. 


lengths. PPER WIRE T 


TELEGRAPH AND TELEPHONE ink 


Lack ad Bn, Tony al, 


TO ELECTRICAL, ENGINEERS AND RS. : 


STAFFORD & EAYES, 


| Telegraph and Telephone Case | 


pod WIRE, TO ALL. SPECIFICATIONS. 


| a CO. 
Contractors to Der Government & & Railway | 
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| 

| 

ON DON. 

‘| SUCCESSOR TO 

| Messrs. Roszarson, Brooman & Co. 

| page the sole agency in the centres of the United Kingdom, 
4 Pamphlet of Costs Gratis. Europe, Ameri and the Galonle, for th 

| Coventry Dynamos and Motors, which have substantial 

| oS tages over all others. They are made in ten standard sizes, 

or can be built to customers’ own specification for any output, 
Provisional Protection (9 speed, current, or voltage. 

| >,  H.M. Postmaster-General. 
| 
LERS | || 

| COPPER _ 

agntning Conductors, 

GALVA) 


BLAKEY, EMMOTT & CO. Tin 


RALITAZX, ENGLAND. 


UNDER. MANUFACTURERS oF | 


FLETOHER'S ‘WATCHEAIS TELL- TALE 
CA largely used by the L.& K, W. Railway and other Companies), 


“THE BLAKEY-EMMOTT DYNAMO. 
WARBURTON AND CROSSLEY'S RELAY. 


Nona Blok and Moras 
INSULATED WIRE, 


BOOTH, HLI.SON & 
© Civil Gloctrical Gnginssre, 
MELBOURNE, 


BARNSLEY CARBON CO. | % pres er eter Commies for 


Mr, L, ELLSON is now in London arranging for extensive purchases of PLANT ff 


5S, QUEEN STREET, 


| Manufacturers of for ELECTRIC TRAMWAYS in Australia, Letters intended for him should 


be 
PURE CARBON POINTS, TUBES, FILTERS, CELLS & BATTERY PLATES | 


OF EVERY DESCRIPTION. | 
YW. Telegrams: LONDON. 
Lonpon Agency Srones— THE GLOBE ELECTRICAL & ENGINEERING 


THORPE, CARBON RODS. 


69, THEOBALD’S ROAD, wc.” 


| GAS POWER WORKS: 
84, EAGLE STREET, RED 
LION SQUARE, W.C. 


FIRST QUALITY. 


PRICES PER 1,000 FEET. 


PASTINGS IN BRASS. GUN METAL 


| And PHOSPHOR BRONZE. r 
Axle Caps, Nuts and Collets, Mill and Wagon Brasses. 
| | ELECTRICAL a Enamecrine Company 
brs, Gu Gun Metal and Phosphor Bronxe in Ingots, Offices :—7, Carteret Street, 


BABBIT?T’S META... Stores :—2, 4, 6 & 8, Carteret St., 
Large Stock kept of usual sizes of Rods and Plates. ans 


DISCOUNT ON QUANTITIES. 


DEALERS IN ALL KINDS OF OLD MBTALS. 


JOHN - & JOSEPH HUGHES, 


J. STIFF & SONS, 


MANUFACTURERS OF 


ELECTRIC WIRES, | LAMBETH, LONDON, 


Cobian 


: 
Ds Instruments, ¢ Tubes for Electric Wires, 


| PLAIN AND COLOURED ROSES AND PUSHERS 
GLASS LECLANCHE JARS 
UNITED ELECTRIC WIRE Co. | 
14a, Clerkenwell Green, London, E.C. 17» 


‘ 

* 
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SEMAPHORE AND LIGHT REPEATERS, § 
“ELECTRIC BELLS AND INDICATORS. 


VITRIFIED SWITCH BLOOES, 


: 
L 
108 


' 
Silver Medal, Inventions Exhibition. | 
2 
| | 
3 
of every de- RS 
4 
i Switch Bells, 
À Diam. in Solid Rods. Cored Rods. | 
Millimetres. & 6 a. & «8 
10 - 5 5 0 6 10 0 
i 
7 11 Special for Brush 
3 ESTABLISHED . 1690. system, #5 5 0 
13 - - - - 900 
- 15 = - 10 0 0 - - 11 10 0 
18 = - 14 5 0 - - 16 5 0 
| 


LAMPS 


United Electric Light 


MANUFACTU RERS 


ELECTRICAL FITTINGS OF ALL KINDS. 


66 Cooler °°? 
|  SWITOE. 


| These Switches are Simple in Constrestice, and Mot Liable to get 
Out of Order, while their Action is at once Novel and Ages | md 


their Appearance Elegant. 
The “Break” is very sharp, and their : is No Sparking on tail Coélact 


| | Surfaces, — from the Design of the Switch, tend to improve ii 


PRICHS. 


No.1. To carry up to 5 Amperes - M - 88. 6d... | 

Do. do. with Cut-out-. - 188. 6d. 

No. 1 is fitted on Slate or Serpentine Base, with Polished Brass, 


| Dead Gold, or Black Bronze Cover; also with Ce Covne, Sd. extra. 


Nos. 2 and are made WES Dares. 


- OFFICES AND SHOW ROOM : 


ALBERT MANSIONS, VICTORIA ST, SW. 


TELEPHONE No, 8146. ANDRESSES : « EDISWAN, LONDON,” and “ BDISWAN PONDERS END.” "ts 3 | 


‘ 
THE | | 
| 
a = Æ ; 
1 47 
| 
J 
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Gelling Plate and Balance Weight. 
45s. per dozen. 


é 

| 

| 

- + 
, E: 


3 | 
ALL” HOLDER. 
| No brittle parts. Is wired from the Front. | | 
| | 
L 
| 
| | 


‘HOA F 40 OF 
‘Sth 


SPECIAL VOLTMETER. 


Specially suited for Testing the Condition of Accumulators. 


(COMPANION TO THE ABOVE), 


No.l. 


WALSALL ELECTRICAL CO. 


7 + 
| “xx” ‘Holder à | 
4 & = 
= | = 
tf ” 
+ i 
“Walsall Switch” (16s.attached 2 
to Holder. 4 
= - L 
| 
ee. F 
<> = | i 
| LEE - ° 
L 
| “| | 7 Ÿ/ 
e — | | f, y 
| | 
| 
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OR SALE BY ALL ENAMIEERS AND SUPPLY | 
Manufactured only by | 


THE VITRITE WORKS, 


TEAMS), GATESHEAD. 


HIGHEST AWARD 
for LONDON. 
ELECTRIC MorTors 
at the Telephone 7088 
International 
Invent! Parts 
. Exhibition, | Price Lists 


MALDEN WORKS, PRINCE OF WALES’ ROAD, ‘LONDON, NW. 


Lifts, Oranes, &e., wound to ény tension, suitable for | 


PUMPING, ‘IN MINES, 
HAULING COLLIERIES | 
WINDING and IRONWORES. | 
Special attention in fitting up Factories with Electric Power, and quotations given for Electrical 
Transmission of Power for all Industrial purposes. 
MACHINES MAR FOR : SPHOIALLY SLOW SPEED. 
W. HENLEY'S TELEBRAPH WORKS lj | 


| COMPANY, LIMITED 
Offices:—27, Martin's Lane, Cannon Street, London 2.0. 

No. 1,794. WORKS :—NORTH WOOLWICH. 
SUBMARINE CABLES, 


| | | @ 
FITTINGS FÜR INCANDESCE 
| This new and i form | Holder is to 
FE improvements are in hand which will tend to cheapen our specialities, @ 4 
i | | | 
| “see” | 
— 682277  DYNAMO WIRE, | 
| Geo CORDS, À 


JOURRAL AMD ELAOTANCAL 


WIRE 
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DYNAMO COMBINED 


| 
Revolution, 


consequently 


ANDREW & 60. Lurren ‘REDDISH, STOCKPORT. 


€ Pd PHOSPHOR BRONZE, ab — 
Phosphor Bronze o> Bronze and Silicium Copper À 
Springs, Rapes, Sere, Grut Sragh || 
Rol, oets, te.” Bearings, Bushes, High Conductivity fr Telephone and 
Machinery teas Hctrical parpoots 
| the Brith ent Potente, O | 
Ay THE PHOSPHOR BRONZE C0, 
| ay À 
Bt. / Ÿ à 
_ os, South Join | 
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"Illustrated Price Lists on application, 


Bag. À 
FE A 
Sup. 2 
- 
4 
3° 9 
5 Sup. 2 
4 
1 
wt 
| 15 | “Globe Blectrioal 
Central Station Elec. Lighting Sup. 8 | 
Kirchoff’s Laws Sup. 8 J. Fowler & Co. ... 12 
Practical Elec. Measurement .-. 10 |  Greenwoodand Batley ...  ... Sup: 8 
Cabinet W | Marshall, Sons & Co. … .. 15 
| 9 Ransomes, Sims & Jefferies ... 18 
… 8 |  G. Richards & Co. 18 10 
| Shirlaw & Co. eco 4 
4 Stockport Gas Engine oe 6 
| 8 Mach ré 
. 4 
Da LIL) 15 
| India Rubber Co Bup. 6 
| Sons... ses … 12 
+00 2 
7 
Sup. 5 
… 19 
Sup. 6 
Sup. 8 
Sup. 2 | 
d ..… A 8 
8 
up, 4 
| | "Co. eee 9 Sup. 5 
Crookes 6 | | 
| , Smith & Co. _ ee eco ose 4 Sup. 4 
Telegraph Mfg. Co. we 6 Sup. 1 
releing to Article for Sale and Wented, de., appear on Sup. of paper) 
CRCMPTON & CO. LIMITED, SEE SUP. 12. 


| INDEX TO ADVERTISEMENTS. | 
4 The names of Advertisers, whose artnouncements are ordered for a series, are entered under ons Heading in this 
4 Index free of charge ; but ¢f repeated under other headings, 64. per week is charged for each additional entry, 
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ELECTRIC LIGHT FITTINGS, 
“ ARTISTIC,” 
“ELECTRICAL,” 
INEXPENSIVE.” 
Works Berners St., London, w 


INTERLOCKING THE LOCK AND BLOOK.. 


BAXBY & FARMER, Railway Signal 
Manufacturers of 


Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every eertgtion, ands 


Devote aun attention to + 
STEAM tam AND BOILERS — FOR ELECTRIC LIGHT INSTALLATIONS, L 


= Lowponw Orrice: 139, QUEEN VICTORIA STREET, E. C. 


ret Lighting satin, : 

e its normal” ull load, and it behaves admirably in every 

: sé Yours signed) G. E. PRITCHETT & CO. 


Full Particulars and Prices on to the SECRETARY, 


ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, 


BIMITED, 


112, BELYEDERE ROAD, LAMBETH, SE. 


NOW READY. CLOTH, 4s. 64, POST FREE, 55 ILLUSTRATIONS. — 


0000000000 


Practical Electrical 


is By JAMES SWINBURNE. | 
London : EH. “ALABASTER, GATEHOUSE & co, 


22, PATHRINOSTHR ROW. 
ss New York: D. VAN NOSTRAND, 23, Murray Street. 


| 
| 
| 


Road, KILBURN, LONDON, MW. 


DAVEY, PAXMAN & Co. Engineers, COLCHESTER, iit 


DANEYX;-PAXMAN & CO. Engineers, COLCHESTER. | | | 


respect, | 


TECEGHAPEN JOURNAL WEVIEW. 04, 100 
| 4 
D : | | 
af | = | | 
| 
D. P. & Co.’ the 
cheap most durable most seliahle | 
+ 2325 in the market. 
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ROBERT GARRARD 


DYNAMO MACHINES, LAMPS, 
Æleotrio Light Leads, Lamp Fittings, Switches, and Testing Apparatus, 
VOLT AND AMPERE METERS. 


LIGHT APPARATUS 


} 


INCANDESCENT INSTALLATIONS FOR SHIPS, ROUES, OR FACTORIES. 


MAHOGANY, HARDWOODS AND TIMBER. 


CO. 206, BETHNAL “ROAD 
RO 


LONDON 
STOCK COMPANIES. 


CONTRACTORS TO RAILWAY AND 


| THOROUGHLY SEASONED Hahogany, Teak, Walnut, Oak, Dey Pin Pin ond | 


CABLE CASINGS AND COVERS IM ALL WOODS AND DESIGNS. 
giveg- sizes for 


Apparatus, &o.. 


fl | FITTINGS OF ALL KINDS FOR CONTRACTORS. 


NEW PATTERN LAMPHOLDERS AND SWITOHES. 


Speciality: CHINA GOODS AND MAIN SWITCHES. 


| APPLETON, BURBEY & ‘WILLIAMSON, 


COMPANY,  LIMITHD. 


Offices: 106, CANNON ‘STREET, LONDON, 


MANUFACTURERS oF 


CONTRACTORS FOR SUPPLY AND FITTING UP OF 


OF EVERY DESCRIPTION. 


 RSTIMATES om EN 


Works: SILVERTOWN, LONDON, 


THE 


ANCHOR WORES, PLAYHOUSE YARD, GOLDEN LANE, LONDON, EC. 
| . Manufacturers: of 


COVERED WIRES 


OF ALL ‘DESCRIPTIONS 


ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND THLAPHONH WORE, &O.m 
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THE ELECTRIC APPARATUS COMPANY, Lita,’ 


Works: Arnold Read, Bow, E. Stores: Little Paris Lambeth, 11 j 
NEW EDITION OF 


ILLUSTRATED CATALOGUE ELECTRIC 


NOW READY, POST FREE. 


"ELECTRICAL PATENTS.—A SPECIALITY. 


LONDOW, 


CAMM 


| BRIGHOUSH. YORESHIRE, 
Bron and Steel ire ‘Drawers and Galv 


MANUYACTUBERS or 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
ROC?  Contractors to IL. the Indian and Colonial Governments and leading Railway Companies 
8. LONDON OFFICE: 72. KING WILLIAM STREET. E.C. 


1 QUEEN. VICTORIA 


ESTABLISHED 1872. 


THE THLEGRAPHIC J OURNAL. AND 


ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. : 
TO BE OBTAINED BY ORDER FROM ANY NN IN TOWN OR COUNTRY. 


OFFICH, 22, PATERNOSTER ROW, LONDON. 


THLHGRAPEHIC ADDRESS: “AGHHEAY, LONDON.” (CODE A BC. À 


SUBSCRIPTION RATES. —In Great Britain, year, 19s. ea. To all Foreign Countries (exoopt those er | 
below), per Year, #1 1s. 8d.  Exce tioms pot fre, per yea, lon, India, Java, Labuan, ‘Mozambique, Penang, — 
Persia (vid Brindisi), Phili Islands, 8 , Zanzibar, Year, £1 8s. 108. + 
VOLUME IL. can now be bound in black “icch, gilt, at 12s. A Complete Set of Volumes may still be had. à 
ee cu” numbers bound for 8s. 6d. each each volume, including case. CASES.—Cloth Cases for Binding can be had : 


READING Sone epee fm Ove to Tue six Numbers, till the Volume is complete for Binding, can now be had from 
y Post (in Great Britain) 6s. 

FOREIGN er York : D. Vax Nosreann, 23, Murray Street. 
Berlin: Asuzz & Co., 5, Unter ter den Linden. | 


NOTICE TO SUBSCRIBERS. 


By special arrangement with the proprietors, we are enabled to supply any ot. our Subscribers. 
with that excellent monthly paper THE ELECTRICIAN AND ELECTRICAL ENGINEER, of New 
York, post free, for 12s. per annum. Our Subscribers will, in this way, be enabled to obtain, at a vert) 


/ 


NOTICE TO ADVERTISERS. Î 


The following are the latest times up to which Advertisements can be reccived for publication 


in current week’s issue:—-New Advertisements, or Alterations to existing ones, Wednesday ° ‘2 pm. 
— for middle pages Thursday 4 ‘p.m. 


ADVERTISHMENT RATES OW APPLICATION. 


Cheques and Post Office Orders (on Chief Office, London) to be made payable to Mr. H. Auanastun, 23, PaternosterRow, E.C. 


7 
FELL AND WILDING, PATENT AGENTS, #1 | 
(J. ©. FELL, Fol. Inst, P.A., ILLILE., &e., Lecturer on Electrical Engineering at the City of London College, &c., 8. P. WILDING, 
patent cases conducted, opinions technical evidence, Trade marks designs registered. | S | 
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JOURNAL AND ELRCTRICAL REVIEW SUPPIAMENT, | Docomber $1, 186 
SAMUEL ELLIOTT, Albert — Mills, Newhbt 


STAR DIPLOMA, LO LONDON, 1887, 


‘Manufacturing Clectvical Gugivteers, : 


BENCH COLD SAWING 


‘ MACHINE. 
WiU cut quickly and accurately 2} in. 
Round Iron, Steel or Angie Iron. | 
NO IRONWORKER SHOULD 
THIS USEFUL MACHINE. barat, . 100s» 
Price for hand-power only - £9 © © Seconds. New | 
n» and power - £4 8 0 a tee , 200 ” 
‘| 260  ,, 
All made to 300 ‘ . 


CASINGS ‘Kerr IN 


RALWAY 


18 SUPERIOR To ALL OTHERS FOR RAILWAY — 


“Wee are beyond the Experimental Stage. 


OPERATION OR PROCESS. OF CONSTRUCTION IN THE US, NOVEMBER, it, 


: Boston, Mass, West End R’way. 
| _ Cleveland, O. 

St. Joseph, Mo., U.P. Railway. . 

. St. Joseph, Mo., Wyatt Park R’y. 
Asheville, N.C. 


| Hartford, Conn. 
Stenbenville, ©. 


‘In the construction of our apparatns, no expense is spared which wil increase te durability and freedom from 
accident and breakage. In consequence, our machines are models of 


SIMPLICITY, DURABILITY and CONY FENIENCE, 


: 20000000 


“SEND FOR CIRCULARS AND COMPLETE. INFORMATION: To. 


16 & 18, BROAD STREET, NEW YORK, U.S.A. ‘su! | 


Agent for Great Britain: FREDERIC NELL, 16, Mark Lane, ‘London: 


THE VICTOR TURBINE 


Possesses more than Double the Capa- 
city of other Water Wheels of same whee. Ha.inft. HP. 


diameter, and has produced the best - o 1908 .. 9017 .. ‘2008 THE LARGEST DYNAMO IN THE 


WITH. PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE, 


Such results, together with its nicely-working gate, and simple, strong and durable 
should rably ne commend it À option of ALL discriminating 
material.—State requirements, and 6 and send for éatalogue to 


FREDERIC NELL,.16, Mark Lane, LONDON, E.C. 


| NY, and Two 12-inch giving out 
166 EP. and driving a No.8 BRUSH 


Company, Aspen, Col. 


ARTHUR B. GILL & Co, | 


BOMBAY STREET, LONDON, 


Every Road in Operation a Success. | 


_ on « Horizontal Shaft, and giving out À! 
over 500 E.P., are at work driving j: 


WORLD for Messrs. the Cowles Eleo- +} 


DYNAMO, for the Aspen Œlectro 
2 


| 


LA 


MEDAL, LONDON, 1886. aq 
ll Kinds of Weed: Sor Wises and Cables in Yellow Deal, Pitch E 
SELIG, ONNENTHAL & CD, || 
| INSTANTANEOUS BABAK | 
= - d À 4 | 
| Pries Lats of Dynamos, Switches 
Jambeth Bill, LONDON, E.C. | _ “onapplication, | 
| 
| 
Richmond, Va., U.P. Railway. j Soranton, Pa. 
Richmond, Va., City Railway. |. Akron, O. | , | 
Erie, Pa. Manchester, Va. he 
Reading, Pa. iy | Sandusky, O. | | 
Wilkesbarre, Pa. | {| Minneapolis, Minn. | 
Wilmington, Del. | Salem, Mass. | St. Joseph Extension. ty 
Harrisburg, Pa. | Brockton, Mass. | Wilmington Exténsion. 
Lafayette, Ind. _  Davenport, Ia | Wilkesbarre Extension. | 
| 


Adelaide Works, Uxbridge Road, LONDON, 


Ww. 


MANUFACTURERS OF ALL CLASSES OF 


| _ AGENTS FOR GASSNER BATTERIES. 


QUICK BREAK SWITCHES 


With adjustable Double Contacts. 
To carry 25 amperes 


99 * 99 


100 
>» 


STHADINESS. ECONOMY. onmarwuss. 
LACOMBE & ©O.—_WORKS. PERRET, NEAR PARIS. 


London Agent.—H. W. EDLIN, 7, LI | À a 


CARBONS.-7x all kinds of Electric Light, Le- 
Rollox Flint Glas Works, Glasgow, The best, cheapedt, and’ moet reliable for every tind of lamp. 
Carbons of any sise, shape, and of every description, manufactured 
ELECTRIC GLOBES, LAMP GLOBES AND GAS SHADES | to order at the shortest notice. —JÂMES W. COLUMBINE, 
In every variety of Style and Colour. 2, Carlisle-et., Soho-Square, W., London 2. 
Lithograph Books and Price Lists of Gas Moonsand Shades, Electric and Lamp Globes. | : ae" 


1, J, SMITH, Agent: Londen Show Rooms, 28, Holborn Viaduct, E.C. 


Telegraphic Address: “ Ruby,” Glasgow. 


A. R. COCHRAN, 


THOMAS BARRACLOUGH & CO. Ltd. 
ve 
ALSO FOR ‘ 


THE MIDLAND ELECTRIC WIRE 


LEICHSTEHR. 


MANUFACTURERS or 


COVERED WIRES OF ALL DESCRIPTIONS ; 


= FOR BELL AND HOUSE WORK. 

THE EXCELSIOR’ DYNAMO DYNAMO MACHINES, TELEPHONES, &c., &e. 
| | Bip on derby pri Fancy Covered and Braided Cables and Wien, 
| STANLEY & DAVIES, ELECTRIC LIGHT LEADS 


Gilectrical Gugtusers, AND WIRES, 
NEAR MANCHESTER, SILK COTTON 14 


 Shects, Rods, Tubes, Cells, &c., for Electrical Purposes. 
| MANUFACTURED BY | | 
1h THE NORTH BRITISH RUBBER CO. LIMITED, 
Edinburgh; London, 67, Moorgate St.; Manchester, 6, Charlotte Bt. ; 
D. Liverpool, Cereal Court; Glasgow, 106, Buchanan St. 2171 
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Cheshire Lines 


United 


VI THE 


CONTRACTORS 
WAR OFFICE, 
OFFICE. TELEORAPHS, 
FOREIGN GOVERNMENTS, 
lao to the following 
RAILWAYS: 


G. & 8. W. 

G. B. & Y. Jt. 
G.B.&K.&G.&P. Jt. | 
Highland- 
G.N. of Scotland 
Dundee & Arbroath 
G. W. 


M. S.&L. 


N. S.Ry. 
Hull & Barnsley. 


TELEPHONE COMPANIES : 

National 
Lanc. & Cheshire 

of England 

W. Counties & S. Wales 
Northern District 
Telephone Co. of Ireland. 


ELECTRIC TRAMWAYS : 
Blackpool 


All Leading E. L. Companies, 
Colliery Companies, 
Bridgewater Navigation, — 
Manchester Ship Canal, 
Nobel’s Explosive Co., 
Faversham Cotton Powder Co., 
Glasgow Exhibition, 

And OYER 550 OTHERS. 
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ELECTRIC LIGHT LEAD# 
 (VULCANISED RUBBER, &c., &c.), 4 

PENDANT CORDS, 
IN STOCK. 


2 


Wy G 


À | NX 
RS 
ESAS 


La 


LARGEST WORKS IN THE PROVINCES DEVOTED | 
EXGLUSIVELY TO ELECTRICITY. 


The above are. manufactured absolutely from | 


the RAW MATERIAL in our own shops, hence our | 
ability to supply Goods of the HIGHEST QUALITY | . 
at BOTTOM PRICES. | | | 
CATALOGUE of 250 pages FREE. | 
Our Travellers will be instructed to wait upon 1 
Buyers who will kindly send their name and address. | 
‘ LIMITED, HELSBY.” | 
‘ CONCENTRIC, LONDON." 
LONDON TELEPHONE: No. 1985. 


TELEGRAMS: 


CA) 


+ 


Lonoot Orrce; 29, QUEEN STREET, EC, 


Where Full Stocks are kept. 


| 
| 
L. C. & D. > WIRES Pres 0 
G. N. | eal Ce _ > LR, | 
N. E. | | @ WIRES €, | 
Furness: anal Ve | NS SCREWS” | | 
N. B. hal à APPARATUS Ay | COMPOUNDA ano iit 
Caledonian Q &° | | 
NSTRUMENTS) Vortge — — 
a PENDANT ECS | 
— Ady AN © | 
© 
8 ANS Fon 
| Portrush. 
| 


| well, E.C. 


| Massage, 


1280), 


BLEOTRIOAL AUCTIONEERS, VALUERS 


ARBITRATORS, 


WHEATLEY KIRK. PRICE & 


62, QUEFY VICTORIA STREET, LONDON, EC, 


And Albert Square, MANCHESTER. + Mle 


“HLEOTRICAL PLANT” || 
Ready for immediate delivery, consult | 


“Glectrical Plant,’ 


Published Monthly, Post Free, 6d. 


Telegrams: “INDICES,” LONDON. ‘Telephone: 1088. | 


TO ENGINEERS, &o. 


KINŒS COMMISSION ROOMS, 


13, ST. re PQUARE, CLERKENWELL, EC. 


THE NEXT SALE 


Will take place early in February (date will 
be given in future announcements). Anyone 
having goods for this sale will please com- 
municate as early as possible. © 


Terms may be had on application to Mr. J. 


W. Kine, 18, St. John’s Square, Clerken- 


| SEVERAL AND VARIOUS ELECTRICAL GOODS 


FOR SALE BY PRIVATE TREATY. — 


INSTITUTE OF MEDICAL ELECTRICITY, 


LIMITED, 
94a, REGENT ST, LONDON, SW. 


(Entrance in Jermyn Street.) 
UNDER MEDICAL SUPERVISION. 
Electrical Treatment, Electro-Baths, 
‘Electro-Medical Apparatus, 
Instruction in Electro-Therapeutics and Massage. 
ao FOR TERMS, &c., APPLY T0 THE MANAGING DIRECTOR. om 


NSTRUCTIONS FOR THE LaYING AND JOINTING | _ 


OF UNDERGROUND ELECTRIC CABLES.” — 
fusely Illustrated.—Translated from the French of Dr. 

The Co., 26, Norfolk Steet 
London, W.C. aus 


. ELECTRICAL 
| Address, “ J. D.,” 151, Compton Buildings, 


ITE. 


HARBURG IND1A-RUBBER. coxB ‘COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET, E-O. 


_EBONITE. - 


ting towns, 
| Italy.—Address, “‘ Exzctro 


Wanted, Businesses for Bale, Patents for Bale, Specific Articles of x 
| ony bind Wanted, or for Bale or Bachange. | 


Three Lines and Under (24 words) 
. For Every Additional Line (8 words) ... eco Os. 6d. 


for : 


ANAGER ‘WANTED tor an old-eatablished pos 
amos and arc one bu 

bois. pfations ust be sent in 

ber, ” care of J. W. 

 DVERTISER, who has had a ee — À at electrical 
and other other experimental work 


and will be to hear of a similar situation, or an of 


| given.—“ Aupua,” 21, Canterbury Terrace, W. 
À DEMONSTRATOR IN. PHYSICS will be appointed 
—Particulars on application to Jouzs, B.Sc., Physical 
Laboratory. 


LIGHTIN G.—Wireman ‘seeks 


ELECTRICAL MANUFACTURERS — ? 


— knowledge of arc an 
Would take 

lighting. 


entire charge of workshops ; 
references.—* D.,”’ caL Ruvizw, 22, Pajernoster 
3 
ANTED.—25 Vulcanite, Gutta-Percha, Glass, or Teak 
. Lead-Lined Battery Cells, to hold a or more.—State 


LECTRIC LIGHTING IN IT Italian ( 
solid alisha American Arms forthe purges of representing the 
same for ligh 


N ‘OLD-ESTABLISHED London 
business for sale; 
to BARFIELD, tor, 72, Finsbury 


R SALE.—Two Vols. Vale 
Revisw, 14 and 15; well bound.— 
Road, E.C. ad i 


ELECTRICAL REVIEW. 


INDINGS AND CASES.—Subscribers and others cer = 
Cloth st the rate of Hs. 6d. per volume. Cases for are 


| 21, 1888. | THE T APHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
© 
4 
| 
| 
| Situations Wanted, Businesses 
| 
| 
hich 
can be had on application. 
; 
t 
engagement ; 
Has been-in 
8 
D Cc of jobs. Speaks and corresponds Ge: , and has a good 
E know of French.—Address, “Onm,” Exectrica, Revisw, 
22, Paternoster Row, E.C. 
O 
| 
c : 
1 particulars apply 
Pavement, E.C: 370 
t 


|| THE GLOBE ELECTRICAL COMPANY, 


Socks. 


London: SPON. Crown Sve, Cloth, Illustrated, Just Published, 
A Boox ow . 


CENTRAL STATION ELECTRIC LIGHTING, 


With Hotes on the Various 


By KILLING WORTH HEDGES. 
Price 64. fod free from 


Carteret Street, 


2 Just Published. Paper Covers, 1s. 6d., Post Free 1s. 74. 


LAWS 


AND THEIR APPLICATION., 
E, C. RIMINGTON. 


| London: H. ALABASTER, GATEHOUSE & Co. | 


2a, ROW. 


Le MONITEUR its INVENTIONS INDUSTRIELLES 


16th YEAR. 


6 BOULEVARD DE STRASBOURG, PARIS. 
Siateen Pages, Half-Monthly, Illustrated. 

: SUBSCRIPTION : 6s. Yearly, 8s. 6d. Half-Yearly, Post Free. 

Contains the of French Patents. Details gratis the 


New Inventions of ite Subscribers. Review for Inventors, 
108 

LE GENIE CIVIL, 
Weekly Review of French and Foreign Industries in General, 

6, RUE DE LA CHAUSEE D'ANTIN, PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 


THE BEST CONTINENTAL ADVERTISING. MEDIUM OF ALL 


All communications for the 
ment to be addressed to Mr. Bocquer, 
de.la Chansée.d’Antin, Paris. 


REAR GAM ES 
Granulated for Batteries, and Finely in 
all qualities for all purposes. 


| EE oO | 
In Lampe, Crushed for Batteries, Free from Dust and Finely 


PURE SULPHATE AND. BORKTE. OF ‘MANGANESE 


| _ SAMPLES AND PRICES— 
S. G BAILEY & CO. 


Mangarnese Mine Owners and Grinders, ans 
STAFFORD MILLS, STROUD, GLOUCESTER. 


SPIEL'S PETROLEUM ENGI 


| 


ICA 144 


UPPLERE 


THB NEW NON-CORBOSIVE SOLDERING FLUID. 


‘Sele Maker—J. W. KING, 18,8 rar, Land 


CAUTION. 


| ‘Before Purchasing a Dynamo send for a List of 
3 Prices and References to 
F. H. ROYCE & Co., Blake St., Hulme, 


Manchester. 


of COAL and GAS. | 


du | 
Per Indicated H.P. per hour. 


Regularity of Speed MOST REMARKABLE. 
SOLE MAKERS POR BNGLAND AND THE COLONIES: 


A. SHIRLAW & CO., BIRMINGHAM. 


s¥ 


ELECTRICIAN'S CHRONOGRAPH, 


INDEPENDENT CENTRE ‘SECONDS STOP WATCH. 
CANNOT BE MAGNETISED. 


SEE THE ABOYE REPRESENTATION OF ACTUAL DTHANO TEST. 


MAY BE HAD WITH GOLD OB SILVER CASES FROM 


J. WT. 


18, St. John’s Square, Clerkenwell, LONDON. | 


CHINA SWITOHES AND ALL ELECTRICAL FITTIN GS. 


REGISTERED. 


_ The Base, Cover, andie of the Switch and Wall Connector are entirely of China, and ; 


can be had in any colour. 


FOWLER, LANCASTER & CO, Blcrcl Engine, and 


ALBERT WORES, STREET. BIRMINGHAM. 


| 
ESS \ À \ «° TN { 
Committee of the Exhibition of 1880. | EN 4 - 
VTT TPE 
CHINA, CHINA. 
| WALL CONNECTORS. | | | WALL CONNECTORS. À, 
‘ 
FUSES. | FUSES. 
View of Base—No Metallio or  . . | 
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BOURNE & 
TELEGRAPHIO INSULA ATORS AND.BA 


London Ofes: 6, 


“APPLIANCE, MANUFACTURING COMPANY, LIMITE! 


(Mawaczen—EDWARD J. 
9, HBIRBY sTRE=T, MATTON ‘GARDEN, 


AND WORK OF EVENT DESCRIPTION, AT SHORTEST NOTICE, DY SKILLED WORKKED. 
Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 
ELECTRO BELL, INOIOATORS, SWITONES, BATTERIES ANO FITTINGS OF EVERY DERORIPTION FOR ELECTRO PELL AND LIGHT FITTERS, 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. 
KIRBY STRAT, ATION GARDEN Bc. 


TALO! | | 2, LONDON, 
OWNERS of the BERESTEIE 
6H The lamps of this Company are of low rosistanbé, and 
| | eatirely treo from the claims of other compton. jus 
|BELT PULLEYS, 
| Belt Flywheels, Step-Cone Puileys. 
| GEAR WHEELS, > | | SE 
a Gear Flywheels, Mortice Wheels. 
| SHAFTING, CA 
| Our new List of CASTINGS of above, cut, |] | | 
SOHANSOHIEFF PORTABLE BATTERY CASES. 
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LAURENCE, PARIS 
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Estimates given for Lighting Towne, 


| ‘GOTHIC WORKS, KING 8e, 
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CLARKE, CHAPMAN, PARSONS 


GATESEHEAD-OIN Es. 
MANUFACTURERS OF 


LIGHTING PLANT 


OF ALL ‘DESORIPTIONS. | 
‘ ' 


“a 

% 


Our System bas | 
Fitted to the} | 
WAR SHIPs| 
of the following 
GOYEREMERTS,| 


— 
s 
+ 


ITALY. FIVE COURTS of the recent NEWCASTLE EXHIBITION, and were awarded : 


| ELECTRIC LIGNTINS MACHINERY. 4 


GA 


THE WHOLE OF THE | 

FIVE COURTS 
OF THE RECENT | | 
NEWCASTLE 
EXHIBITION | §} , 
ISUNBEAM | || 


Telegraphic Address : “SILVER MEDAL | 
| “SUNBEAM, GATESHEAD.” | \ HIGHEST AWARD. À 


MAFRRS 


LAMPS. 


PRICES AND PARTIOULARS 
ON APPLICATION. 


| | 
| à 
| { 
| 
| | 
| | 
| } 
| 
| 
{ 
| 
4 
| the | 
and | 
: lines have been 
| PATENT TURBO-ELECTRIG GENERATOR—-(DYNANO AND ENGINE COMBINED). 
| 
| 
99 
À A 
| | 
\( 
À =  LAMPS. | 
1918 { 
: 
| 


SELECTED BY THE 

| Fer the whole of the WAS AWARDED THE 
AMERICAN. EXHIBITION, GOLD MEDAL 

| 1887, von 
|| LIGHTING the WHOLE ARO LIGHTING 

“LONDON, 1686. 


SYSTEM OF. 


Over 400 casei using the THOMSON-HOUSTON SYSTEM, and over 50,000 Arc Lamps 
in Daily Operation, besides nearly 20,000 | in Private Use. . 


L 
OUR SYSTEM OF ELECTRIC 25 COMPLETE EVERY AND 16 Ax 07 


others for current from à Central Station toe lighting and power purposes. 


BSTIMATES AN D CIRCULARS ON APPLICATION. 


PRIVATE INCANDESCENT LIGHTING. 


We have fitted in Country and Town residences some of the most Complete Incandescent Plants in use in — 
References from Architects. 


ARTIsSTic 


Oar Showroom on the First Floor contains the most Varied Collection of Artistic Fittings in 
Wrought Metals, designed specially by an Artist of Repute. OD 
The room is darkened, and the lights are in sen all day, consequently the exact effect can be arrived at. 


S2a NEW BOND STREET, LONDON, W. 


| 
COMPLETE! RELIABLE! ECONO 
« 
à | 
| { y ste. 
| © | 
+ 
| 
i 
| | 
i 
| 
| 
| | 
| 
| | 
| 
_ 
SEEN D FOR. OUR LISTS. 


79, COLEMAN STREET, LONDON: La 
ICHICAGO, NEW YORK AND ANTWERP, 


MANSION HOUSE BUILDINGS, LONDON, EC. 


Prices Lor 1ss9. 
IMPROVED ADE” DYNAMO. 
| Kbsolutely the the Market. 


BEST DESIGN, WORKMANSHIP AND MATERIALS. 
NO SPARKING! ‘NO OVERHEATING! 


LAMPS. ' WATTS. AMPS. VOLTS. | REVS. CODE WORD. . PRICE. 


100 | 5000 | 45 | no | 1,00 Ch. | #60. 
240 | 13, 000 109 110 ~ 1,200 Cheap. #110 
860 .|.-18,000 | 162 110 | 1000 | Cheaper. |:#140 


4 
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| Connanght Mansions Victoria Westminster, 


| With Puss Wires in paralel to take the sparking on breaking ofreult. 


RUBBING CONTACT AND LARGE 


Manufactured in One-Way, Two-Way, or more. 


_ |: 480 ‘24,000 |. 220 110 | 1,000 Cheapést. | S165. id 
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LBGRAPHIU SUURRAL AND EL OUFFLSMENT, r. | 1000, 
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THE CALLENDER INSULATING & WATERPROOFING CO. 


“WOODHOUSE & RAWSON 
INCANDESCENT LAMPS. 


Prices and Particulars on Application to 
11, QUEEN VICTORIA STREET, =—s 
LONDON, B.C. | 


“REID. BROTHERS, 


12. WHARE' ROAD. ROAD. “LONDON. W. 
‘TELEGRAPH ENGINEERS, AND. CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for | 
‘TELEGRAPHS AND ELEOTRIO LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
‘MAKERS OF RADCLIFFE'S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
PATENT TELEPHONIO WIRES | 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUKD AND OVER-EAAD LINES, 


Contracts entered into for the Supply, and of Telgreph Line. 


MITHD. 
Werks: ERITH, KENT. BRUSSEIS: tt, Rae des Change 
‘CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRRS. 
Eloctrie Light Mains. 
MAKERS OF OALLENDER- WEBBER CABLE CASES. 


CONTRACTORS FOR WIRING SUILDINGS FOR THE ELEOTRIO F 


NEW YORK 465, Broadway. BOSTON. Works: NEWARK, NJ. PHILADELPHIA OHIOAGO. 
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ELECTRIC LIGHT CO. Ltd., 13, Albert Mansions, Victoria St., London, 8.W.; and through 


$1, 1488) 


ÆEPISON LAME»S.) 1 
NEW. EDISON 46 CP. INCANDESCENT 


Requires lus than half an Ampire 
TWELYE 16 C.P. (Actual) Lamps per Mechanical Horse-Power. 


These American Lamps may'be obtained for England ‘from the EDISON & SWAN UNITED 


Local —— for the one &c. Orders can be filled from Stock on application to— 


DYEE, 


hae American à Maldon Factories, 7, Hae Ge’ Viimpereur, Antwerp. | | 


BATTERSEA FOUNDRY, 8.W. 


GÜLOHER DYNAMOS. 


IMPORTANT REDUCTION IN PRICES. 
CONSTRUCTED IN STOCK SIZES FROM : TO 100 UNITS, STANDARD EMF. 65 AND 105 VOLTS. . 


. ALTERNATING CURRENT DYNAMOS FROM 10 TO 70 UNITS. 


Complete with Globe and Fittings, or in strong Factory Lanterns, 1,20 C.P., £10; 2,000 C.P., £40 10s.; 8,000 C.P., £43 40s, 


| SPECIAL OYHAMOS TO CUSTOMERS’ REQUIREMENTS, FOR LIGHTING, DEPOSITING AND REFINING METALS, TRANSMISSION OF POWER, Go, 


ee ira one Collieries, Private Houses, or Public Buildings and Towns on application. 


| be obtained from the s Representatives and :—Messrs. W. Menzizs & Co., 60, Side, Newcastle; 
: Most FE B. Walon Co., Market St., Manchester ; Messrs. W. Lasren & Co., 11, West Regent St., Glasgow ; .fr. C. G. Movwrarm, Eagle 


Foundry, Birmingham; Mr. Lewis N. Aberdare; Mr. W. Suannon, Londonderry; Mr. South St., H 
Mesers, Miss Bros. & Co., Christchurch, New Zealand; Mr. J. Arme, 52, Cannon Street, London; or direct by application to the 
ManaëËh, Battersea Foundry, London, 8.W. 3 3548 


FOWLER CO. (LEEDS), LIMITED, 


LEEDS, ENGLAND. — 
PATENT 


SLEOTRIO LIGHT TELEPHONE. 


WGA 
LOW CAPACI. 


Specially suitable for every description of 
‘UNDERGROUND WORK. 


GULOMER HO 
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M DRAKE GORHAM, PRINCES MANSIONS, VICTORIA ST, 


ce. 
BRISTOT. 


CAL 


SPECIAL AGENTS FOR EDISON AND FAN “Lis, 


FOR COMPLETE INSTALLATIONS. 


7 


W. BLENHEIM & CO, 
TESTIMONIALS. 


last 
r success and 


TRANSFORMERS OF GAULARD & BBS AND LOWRIE. HALL rm 


CONTINUOUS CURRENT DYHAMOS AND ‘MOTORS, ACCUMULATORS, 


PRICES AND PARTICULARS ow APPLICATION 


mé 


| | | à | | | | & 
Electric Bells and Indicators, Automatic Gas Lighting Other | 
> | Galvanometers, Coils, Metre and Wheatstone of 
EDMUNDSON CO. 
619 
Station, Virginia Water, 
| | Sirs,—1 have much pleasure in testytying to th , 
. of Mesars. Do'a Telephone. in 
| aad usving bees nm use « er, is very 
t cif : JU as to of o fl : the 
efficienc: distinct, do nat change nited 
them to be admirably adapted all similar Pibrwary 160". | 
institutions. Yours truly, Bieabaim eter for their 
| continue to plete louder than in Bel pre 
the most sim tab 
4 and never attention to in do not 0 ry 
À | Grételands, .  Mennts. & Co. 
| Messrs. Bleh 1887. . ira We BOVE yc por 
de | Deat goat of Telopbonic | onthe and | | 
id; communication is & gan: dition, 3 | 
) | 
9 |: 
Jo ia | 
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ever 


L type (18 Pat) Ship Ling Ca a great 


Mew ‘publications. 


amphlet.— tnd, Ed. 1888. Demy 8vo. “The E.P.S. Automatic System for the Publle Supply of Eetrcty trom Storage Batteries.” 
Alew _Jllustrated @atalogue.—Szconp EDITION, 1888.° ROYAL OCTAVO. 


ACCUMULATORS, STANDARD TYPES, | "APPARATUS. 
L: Type (Glass Cell). Great Storage Capacity.  Regulating Switchboard, 60 to 1.000 amperes. 
L Type (Teak Cell), specially made for Ship Work. . Automatic Apparatus. | 
T Type for rapid discharge Traction Propulsion. Heavy Current Switches. 

0 Lighting. | i Measuring Apparatus. 


Electro-Motors. : 
Electric Launches. 


| Electric Tramears, and every requisite for 
Bpocal Calls made te speciation for— | on tho Storage System. 


V Compact Portable Sots for Vehicle Lighting. 


Central Station Lighting, : 
Contractors for— . | 
Telegraph and Telephone Purposes, Central Station Lighting, vs: + 
Military Work, | ) Isolated Plant Ins 
Miners’ Lamps. | Temporary Lightins Jobs, de. be 


ELECTRICAL 


à à à à à à | 


POWER 


COMPANY, LIMITED,” 
4, GREAT ‘WINCHESTER LONDON, 
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Somber 11, 1888.) 


Ga. LTD. 

ALÉIANOE ENGINEERING WORKS, WEST DRAYTON, Near LONDON. 

. THB STATTER PATENT CONSTANT CURRENT DYNANO | 


Stattet do not tender for 

NALD A. HARDENED INDIA-RUBEBER VARNIB! 

For DYNAMOS, ACCUMULATOR BOXES and all ELEOTRICAL WORK 


PATENT 


WATER-TUBE STEAM 


j = ELECTRIC LIGHTING PURPOSES, 
1 = Because of their Great Hoonomy in Fuel, Safety from 

Explosion, Durability; but principally their Entre 

1 Ss 

| | 
‘1 Works --KILBOWIE, near GLASGOW. 


14 | Head Office for Europe:—107, HOPE STREET, GLASGOW. 
Bs London Office :—114, NEWGATE STREET, E.C. . Paris Ofice:—20, BOULEVARD VOLTAIRE. 
| Manchester VICTORIA BUILDINGS. — Colonial Office SPRING ST., SYDNEY, ¥.8.W. 


MARSHALL, SONS & Co. En, 


) 


BRITANNIA IRON WORES, GAIN SBOROUGH. 
‘London Oflces, Show Rooms and ‘BUILDINGS, 79, FARRINGDON 
Telephone No. 6,648. _ MORE THAN ; 
16,600 
| | ENGINES SOLD 
| | 


Fized Engines, 8 tr Coral or Looe Installations, Fized Engines, wi to 8 | 
‘or Works: New Catalogues, with Rednoed on 


| 
+ 
| 
| 
a | 
| 
‘ 
À 
| 
| 
| 
| 
| 
4 — b = | | 
4 & + * 
Portable and Semi-Portable Engines, witb . Underneath Engines, Simple and Compound,for Extreme 
ae om Ul. 8. & 00. KEEP A LARGE STOGK OF NGINES &e. OF ALL SIZES AT THEIR LONDON DEPOT FOR IMMEDIATE DELIVERY ON SALE OR 
| = INSPECTION INVITED. | 
: | | | | 
<3 | 
= 
: Vertical Engines | 


An ADVANTAGES OF ASBESTOLINE. 
 ASBRSTOLING is the most efficient Lubricant for all bearings. 
ASBBETOLINE is the cheapest Lubricant. 
. ASBESTOLINE is the Cleanest Lubricant. 
BSTOLINE is favoured by Insurance Companies. 
SYOLIME is the most Inodorous Lubricent. 
 ABBESTOLINE is the safest Lubricant from Ignition. 

. ASBESTOLINE has beaten all other Lubricants in trials. | 


BELL'S ASBESTO 


| CONSISTENCY OF ASBESTOLINE. : 


| all. circumstances, is made in four ASBESTOL is for - 


SBESTO specially adapted to ordinary Land when the temperature 
ins and out-door, in this country. | 


ASDESTOLIBE, B, ite mor for use on 


land when it is desirable 
À have Lubricant stiffer than A. 


highest efficieticy in every kind of machinery is established, and it has never been 
in the numerous cases of special difficulty in which the best oils are ineffectual. pear ne 22 Genrer ty 5 


Lighting 
of Asbestoline is unequalled. Many engines and machines of all descriptions give trouble and show bed 


Supplied in Kegs, 28, 56, or 112 Ibs. Price 2s. 3d. per lb. Kegs Free, 
SPECIAL TERMS FOR LARGE QUANTITIES. 
| IMPORTANT TO EXPORT MERCHANTS,—One Pound of “ Ashestoline” equals 2 gallons of Oil weighing 18 Ibe, | 
consequently the saving in freight is very considerable, Liberal Terms are conceded to Export Merchants, 


Below will be found illustrations of the mode of Lubricators for Asbestoline to bearings. Pal re the ra 


THE ATTENTION OF 


ELECTRICAL ENGINEERS AND ALL USERS OF STEAM POWER & MACHINERY) 


IS SPECIALLY INVITED TO THE FOLLOWING REPORT. Ff 
‘Owing to the member of Greases now oflered, samples of BELL'S ASBESTOLINE me subd Eq, 
subjeined Report fully: proves BELL'S ASBESTOLINE to be the safest as well as the best lubricant for all purposes :— 7 


The Laboratory, 11, Billiter oe eters, and that consequently no friction obtainable in the ordi- 
mary rin of machinery copeblo of developing 


1888. 
I have subjected a sam of Bell’s Asbestolie taken from the re 


stores of Messrs. J. Bell and Son, in Southwark Street, to a number 
of testa, in order to ascertain whether its use in Mills or Factories desired or obtaipable. 
ht contribute to the danger from fire. cause it does nôt assist 


agsist the 
found that Abestoline ignites a with the greatest À leading t» spontaneous 
other combustible when ht into contact th flame 3 that wood and tact with inflammable material. 


x burns, if Fro of As its is of 
it Les lies hoyond Thermo. | (Signed) . OTTO HEHNEE, Public Analyst. 


BELL'S ASBESTOS COMPANY, LIMITED, 


ILLUSTRATED PRIGED CATALOGUE, WITH NUMEROUS TESTIMONIALS BY LEADING FIRMS, FREE ON APPLICATION. 
Depots :—MANCHESTER: Victoria Buildings, Deansgate. LIVERPOOL : Ste, dames Stet: 


| 
ARE JOUREAL À ) /: ICAL RE À December 21, 48 
REGISTERED. | 
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7 Ÿ | # = à 
| | 
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ASRESTOLINE is applicable in and out-doors im every climate. v 
7 : 4 
| catio : 
All bogs are tatglicd a4 ados. ASBESTOLINE requires no special application. 4 
4 
machines, &c., where ti bearings are heated a 
passing through, and sometimes is ad 
of C. 
. 
equalled by any other lubricant 3 
Cotton and Wool Mills, ‘4 
going up to 6,000 revelutions ‘À! 
in Steamships of all sizes throughout the world, the success 4 
ts, both in working and wear, when the system of lubricaticn ©! 
testimony and support. a : 
| 
| 
| 
Labrieser to Showing Section of Lubricator fitted to tor in at 
Excentric of Engins. ordinary Bearing. leose Pui 
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bastion. either by itself or in 
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economical jointing material in 


aA 
4 
4 


4 


* 


Under this registered title are included the inventions of Mr. Field, and to Le 
the MOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS over made. They constitute such a com- 
bination of Asbestos and Indis-rnbber as secures the maximum of elasticity and heat resistance, and they are, 
therefore, UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of éhe leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quad- 


ruple Expansion Engines of the latest type. The Fnskings ace compaped of ralled Asbestos Cloth, but the 
India-rubber is placed in two forms to suit various cases. : 


« 
é 


4 | {bi 4 ‘ 
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The above, which can 
obtained from this house, re- 
cognised as the most efficient and : 


use. It is composed of a specially 
prepared India-rubber Compound, 

Asbestos Sheeting, as shows: above, 
and as it is the only jointing 
material which adequately combines 
permanent elasticity with heat 
resistance, the advantage it 
Aci will at once be seen. 


Pre Gs. per in Sheets, Rings: mi + to Do. 


Mae tom and fe any thickness fr Uneven | 
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118, SOUTHWARK ST., LONDON, 


ILLUSTRATED PRIOGD CATALOGUE, MUMERGRS FRO FE, 
CARDIFF : 46, James St., Bute Docks, 1,debn Bright St. HULL: Sember Doit asin, ULIEOW: 
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NES, SIMS JEFFEE ES. 


IPSWIOK, & 9, Gracechureh 


La THE OF SUBMARINE TELEGRAPHY q 
ELECTRICAL ENGINEERING oh 


- ESTABLISHED IN 1868. 


12 PRINCES STREET, : HANOVER SQUARE, LONDON, Ww. 
Mansger:- Wim. LANT CARPENTER, BA, B.Sc. 

Secretary:-LEON DRUGMAN, ASTE. 
Senior Instructor:—-CHAS. CAPITO, MLME, MSTE. and E. 


TT Maines sors School of its kind. additions, several 
6-horse and Steam P.S. Accumulator Celle: 
à and Both Theoretical and 


: high standing, unconnected with the School. New Courses usually commence early in January, May, and September. “à 


PERFECT LUBRICATION. 
Economy FIRST 


BROADHEATH 
Near MANCHESTER. 


» e ¥ D. 
43 
q » w 
| — ENGINES OF ALL KINDS. NE 
raining can therefore De obtainec Since ite opening if 368 more Char 1DNS have passed through the School. AE 
\ ; 
| 
| 
# | ’ 23 & 24 WHITECROSS ST Ws 
it 
THE | Glasgow Office : 
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CONTENTS: 


; Board of Trad and the Electric Light in Kensington... 717 | Trafflo Receipts 
Submarine Topedo Boat Peral... Running Elevated Road Trains by 
Telephone in Sweden tae 718 The Rota Engine (illustrated) eee eee ege 733 
# | The Specific Resistance and other Properties of Sulphur 
eee eee ° 726 + Watt v. Maxim-Weston Electric Company 74 
Hotes, eston Electric Company ... : 
Metropolitan tan Electric Supply Company ... . 731 The Barnet Lighting... .… 
NEW AND CHEAP PATENT RICHARD JOHNSON à pe"x 
| AND LAW. 


| PATENT OFFICE. 
GARDNER, 


(ESTABLISHED 118.) 


CHIEF “ OFFICE :—19, LOMBARD STREET, E.C. 


LONDON. 
Losses paid over 


ELECTRIC LIGHTING.—13th Edition of the PHŒNIX 
ÊPIRE OFFICE RULES for installations are up te date ant 
universal uso. 


TELEARAPH AND TELEPHONE LINE WIRE. 


years) EVERY INSTRUMENT MAKER should bave an MACHINE. 


= PHGENIX FIRE OFFICE 


| WEST END OFFICE:67, CHARING CBOSS, SW. | 


8. GREAT WINCHESTER "ER STREET EO. 


| 

at t | 
| 


‘ ‘ dae ‘ la 


NEW PATENT 


and the licable to a of other 
| as Dividing, Routing be. | 
AS SUPPLIED TO POSTAL TELEGRAPH 


Wm. M. FOXCROFT 


(Guccessor to the late W. Foscreft, aleo P. Lucas), 


Telegraph and Telephone Case Mannfacturer, 
36, PERCIVAL STREET AND 9, SUNTW STREET, 


CLERKENWELL, LONDON, : 
(Qfoes-PERCIVAL | STREBT). 


Lock and Block, Single Needle, Boll, Sounder, Perferater, 
Photometer, Telephone Cases, Battery Boxes, Sc. 
| PRIZS MEDALS, LONDON, PARIS tem. 


RTERS 


CONTRACTORS TO HER MAJESTTS, 


| r. WIGGINS & SONS 10, Tower Hill, LONDON, E., 
| Manufacturers of Mica Goods for Philosophical and ALL purposes. 


FREDERIC 


| CALEDONIA WORES, bise 
| Contractors to Her Majesty" Government Batlway Compantes | 


Q 


BHST REFINED 


WIRE, hard 
GALVANISED HARD 


WIRE. 
F PATENT GALVANISED TELEGERAP. 


100 Ib. COILS. HIGH CONDUCTIVITY. 
SPECIALITY TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 
conductivity—long léngths. : 


all sises for 
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.COPPER : tad 
STRAND . WIRE all 
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BLAKEY, 


app ‘co, 


‘Incandescent « or Arc 


ENGLAND] 
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© BOOTH, ELISON & 50. 


STREET, 


THE BARNSLEY CARBON co, Te ts prepare ther Commies for 


of for ELECTRIC TRAMWAYS in Australia, Letters latenden for him 

PRE CARBON POINTS, TUBES, FILTERS, GHLLS & BATTERY PLATES 
WORE S:-BARNSLEY. Telegrams: “GLOBULOUS, LONDON.” 
Laon Aer à THE GLOBE ELEOTIAL 00, | 
4, CABTEBST Sram, Broapwar, | 
Telegraphic CARBON BARNSLEY" = = 1B | 


H. THORPE, 


CARBON 


FIRST QUALITY. Allo 
PRICES PER 1,000 FEET. ik 
of ail descriptions, 3150 3 Millimetres, 


Axle Cape, and Calley and Wagon Brass. LEE GLOBE 


ELECTRICAL & ENGINEERING Gompany, | 
| Brass, Gun Metal and Phosphor Bronze in Ingots, Offices:—7, Carteret Street, wesrainstes, 

BAB Birr’ s Store3:—2, 4, 6 & 8, Carteret St., | À 

orge dan of of Body Pater. PE! 

DBALBRS IN ALL KINDS OF OLD METALS. bal 


FUGHES,| SPIELS, PETROLEUM, ENGINE. | D 


WOODCOCK STREET, BIRMINGHAM. N 
BIRMINGHAM.” mms 


ELECTRIC WIRES. 


Insulated Wire and Cables 

_ Of every description for 

Electrical Instruments, 
Dynamo Machines, Electrie [7 

Lighting, &c., &e. 


UNITED rity of Speed MOST BEMABKA 


4a, Clerkenwell Green, London, EC. | A. SHIRLAW & CO, BIRMINGHAMS 


| 4) Electro-Plating, 
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| Surfaces, which, from the Design of the Switoh, tend to Improve “ Use. 


| Out of Order, while their Action is at once Novel and Agreesble, and 


JOUREAL AND ELSCTRICAL REVIEW. 


United Electric Light Co, Ltd. 


MANUFACTURERS 


ELECTRIC LAMPS 


ELECTRICAL FITTINGS OF ALL EINDS. 


Tumbler”’ 
SWITCH. 


These Switches. are | Simple in cils: and Not Liable + to get 


their Appearance Elegant. 
The “Break” is very sharp, and their is No ee on the. Contact 


PRICES. 


No. 1. To carry up to 5 Amperes-  - 6d. 


Do. da, - with Cut-out-  - 188, Gd, 


No. 1 is fitted on Slate or Serpentine Base, with Polished Brass, — 
Dead Gold, or Black Bronze Cover; also with Copper Cover, ” nil 
| Nos. 2 and 3 are made with Blate Bases. 


OFFICES AND SHOW ROOM : 


No, 8146. Taisenarme “ EDISWAN, LONDON,” and “EDISWAN PONDERS END” 
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“ Walsall Switch” (16s.) 
to Holder. 


SPECIAL VOLTMETER. — 


(COMPANION TO THE ABOVE), 


JOURNEE AND Decomber 98, 1008. 
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J No. 1. 
Combination Switch | = No brittle parts. Is wired from the Front. k om 4 
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UE à 4 AMPS. IN TENTHS, 42s. | LE | 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


VITRITE FITTINGS FOR INCANDESCENT ELECTRIC ns. 


PATENTED. 


the strain on the Vitrite portion; the brass socket, specially desigued to 


. fixing the brass barrel to the Vitrite has also ened. Still further 

improvements are in hand which will tend to Vitrite te specialities. 
Send for Samples and Quotations. 

| OR SALE BY ALL ENGINEERS AND SUPPLY COMPANIES. 


‘Manafactured only by 


. (ow TEAMS), GATESHEAD. 


- HIGHEST AWARD 


ELECTRIC MOTORS | 
atthe 
. International . 


Inventions 
Exhibition, . 
London, 


IMMISCH 


MALDEN WORKS, PRINCE OF WALES’ ROAD, LONDON, N:W. 


Motors for Locomotives, Tramears, Launches, Lifts, Cranes, &c., wound to any tension, — for | 


| PUMPING, IN MINES, . 
| HAULING  COLLIERIES 
WINDING and IRONWORKS. 


Special attention in fitting up Factories with Electric Power, and quotations given for Electrical 
. ~ Transmission of Power for all Industrial purposes. 


MACHINES MADE FOR SPHOIALLY SLOW SPHHD. 


HENLEY'S TELEGRAPH WORKS | 


COMPANY, LIMITED | 
Offices:—27, Martin's Lane, Cannon Street, London E.C. | 


TELEPHONE No, 1,734 _ WORKS :-NORTH WOOLWICH. 


| 
SUBMARINE CABLES, 


Silk Covered Wire, 


FLEXIBLE CORDS, 


ELECTRIC LIGHT CABLES. 


4 | or pipe, bearing all ti ight < np and shade, which cannot in any event fall or .. 
become detached from the metal supports. It will be noticed that the device for 
} 
| 
| | 
. i | | 
: D | | | | 
nl S « ~ 
re Telephone No. 7585. | 
Full Particulars 
1 | Price Lists 
| on _ application. | 
| | 
| | 
| 
| 
| 
| 
| | | 
+ Patent Metallic Braiding, 
\E | TELEPHONE CABLES, 
1h! 62.0 680 “WIRE, 
que | 
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BEST WIRE 


| a 
Revolution, : | 
consequently | À 
Stay | 
Running, 


toe Street. ANDREW & C0. REDDIGH, STOCKPORT. 


Glasgow Office : 


| Neweastie: 


“Liverpost 


DYNAMO COMBINED 


184,Bochanan st. | 
Cloth Market. | 


62, South John 


| 
| PX PHOSPHOR BRONZE, , "| 
Patat \C PX CASTINGS, “OY Patent Ses || 
for Springs, Ropes, Screws, Wire of Great Tensile Strength 
Rds, Sheets, Bearings, Bushes and High Conductivity for Telephone and | 
and other wearing parts Telegraph Lines and other 
| Of the British end Coionial Patents % 
“THE PHOSPHOR BRONZE C0, 
© ® 87, Sumner Street, Southwark, London, 8.E. & | 
Sizes: A) | l 
| HP. \ | 4 
| Up {0 à \f 
100 | | 
LONDON OFFICE a 
= 
6, Todd Street. 


"D & 8” PATENT PORCELAIN SWITCHES. 


Incothbuétible, Good Contact, Ataple Break, Efficient Fuse, 

POSITIVE “ON” and “OFF” ACTION and INSTANTANEOUS BREAK, 
Independint of speed at witch Hana 
SEVERAL SISES, PATTERNS, AND cyt MADE. 

| Variety of Porcelain Cut-Outs also Stocked. 
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ADVERTISEMENTS relating to Situations, Astictes for Bale and on Sup. à 


L_CRCMPTON & CO. LIMITED, SEE SUP. 12, 
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Sup. 12 Western Electric Company Sup. 7 
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| J. Stiff & Sons (Boxes only) ove stein Electric La Sup. 9 | | 
| & Phillipa @ J. Bémundson & Oo. (Swan)... | | 
Btatter & Co. Electrical Power Storage Co. 1 % Sup. 2 | 
Asbestes. Gtilcher Elec. PowerCo. ... Wilding a 8 
Bell’s ‘Asbestos Co. eee | why India-Ru a. &Tel. Wks.Co. Sup. L grd eee ‘ + | 
6 Globe Electric Co. … 4 | Cells, | 
Telegraph Mig. Co. Johnson & Phillips Sons | 
Battery Jars. 8 9 Lacombe & Co. ooo Sup. Palleys. 
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Price, Sons & Cv., YY) eee D. Electric Light Fittings. Unbreakable Pulley Co. ece eee | 
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Practical Elec. Measurement... Richards &Co..i, 1 |: 
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FARADAY 


ELECTRIC LIGHT F ITTINGS, 3 
ELECTRICAL,” 


| SINEXPENSIVE” 
: Works & Showrooms:-S, Berners 8t., London, W 


| "INTERLOCKING THE LOCK AND BLOCK. || | 


FARMED, Signal Contactors, Cangerbary Bool, XILBURE, LONDON, NW. 
Manufacturers of Railway Signals, Cabins, interlocking Levere, Block Instruments, and Signal Work of every description, Electrical and Mechanical. ’ 


| DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote attention to 
| — ENGINES AND BOILERS — FOR ELECTRIC LIGHT IN — | : 


Loxpox Orricz: 189, QUEEN VICTORIA STREET, E.C. 


D. P. & Co.’s es are the 


Eze 


“PAXMAN, COLCHESTER.” 


Engineers, : | 


MOR D E WY 


TESTIMONIAL. 
reply to yours, we have to the of your Victoria Mordey Alternating urrent Dynamos 
W now had several some 8 months, sometimes working 16 day con- 
We are now one rather above tts its normal sone, ond does 
ad and she cure faithfully, signed) G. E. PRITCHETT & CO. 


Full Particulars and Prices on écolos à to the SECRETARY, 


ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION 


LIMITED, 
LAMBETH, S.E. 


112, BELVEDERE ROAD, 
NOW READY. CLOTH, 48. 6, POST FREE. 55 ILLUSTRATIONS. 


0000000000 


Electrical 


By JAMES SWINBURNE. 


| London: ‘H. ALABASTER, GATEHOUSE & co. 
22, PATHRNOSTHR ROW. 


New York: D. VAN NOSTRAND, 23, Murray Street. "| 


4 
di : 
| | 
nu | 
| 
| 
| 


| | THOROUGHLY SEASONED Mehegany, Teak, Walaut, @ak, te. 


MAHOGANY, "HARDWOODS AND TIMBER. 


LOWMDON, M. 
CONTRACTORS TO RAILWAY AND COMPANIBS. 


FITTINGS OF ALL KINDS FOR SoNTHACTORS. 
; NEW PATTERN LAMPH OLDERS AND SWITOHES. 


|| | Speciality: CHINA GOODS AND MAIN SWITCHES. 


APPLETO BURBEY ‘WILLIAMSON, 
O1 VICTORIA STREDT, LONDON, B.C.’ 


(COMPANY, LIMITED. 


106, CANNON STREET, LONDON, EC. 


MANUFACTURERS oF 


MACHINES, ARC LAMPS, 


AND AMPHRE ‘METERS. 
CONTRACTORS FOR ‘SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF BEVERY DESCRIPTION. 


INCANDESCENT INSTALLATIONS FOR OR 


ESTIMATES om. APPLICATION. 


| Works: 


pap 


COVERED WIRES 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BHLL AND THLHPHONM WORK, 


 SILVERTOWN, LONDON, 


of 
i 
LA 
| 
| | 
| 
| | | 
| 
| 
e 


| ELECTRIC APPARATUS. COMPANY, Ltd. 


STE Works: Arnold Read, Bow, E. Stores: Little Paris Street, Lambeth. 


NEW EDITION OF 


++ am 


OTRICAL PATENTS.—A SPECIALITY. 


1 VICTORIA STREET LONDON. 


_BAMSDEN,  CAMM & CO... 


Wire Drawers and Satvauheve. 


‘TELEGRAPH, TELEPHONE AND CABLE WIRE, 


OFFICE: 72. KING WILLIAM STREET. 1702 


ZNSULATORS 


OF coining the ith Made in Bristol Stoneware (Drab or Brown) 


PRICE, SONS & CO. 70, Turnmill Street, LONDON, B.C. Works:—BRISTOL 
— and ur Contractors. Prise Medals wherever exhibited. 


SELIG, SONNENTHAL CO, 


Screwing Ma- 
chines and 


Dickinson’s 
peng Shaped Dia- | 
| 


ptic and Coil 
‘Tube Scrapers. 
Braiding and 
Winding Machines 
. Lift and Force 


Machinery for 
Quick Speed Drilling, 
Planing, Saw Filing, 
Cold Sawing, 
Sand Blast Cleaning. 


Lever 
Universal Chucl s 
_with 8 or 4 jaws. 


Whiton’s New Indepen- 


+ dentChuckswith  . 


Also of 
“Sundale” and 


Lubricator Filler. « Victoria”? Hollow 
Belt Screws. Spindle Lathes. 
Portable Pile Drivers. 


“Sundale” Pulleys. 


85, Queen Victoria Bt. & Lambeth Hill LONDON, EC 


» 
| 
| 
: 
\ 4 
N 
1888. | “Cleveland” 
CRT ‘| e 
66 ” 
Whiton’s 
New Geared 
59 
jaws, 2 in. to # | 4 
24 in. diameter. | | 
“Panite” Solid Emery ay | | | 
La | Licensees | 
Horton’s ,, ~ 
Patentees or Licensees L 1. 
Tube Expanders. | À | 
| 


- 


ILLUSTRATED 
|. 


‘ 
\ | . 
\ | { 11! 
Hh poli 
| 
7] 
CFA / fd} 
LÉ 


SS 


| -<G BINSWANGER & C9> 


GREAT-ST THOMAS. APO 


æ 


TO THE TRADE : 1 Copy Free : ‘100 | Copies, 


without name, £3 3s. 
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DYNAMOSR 
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JUST PUBLISHED. — SO PAGES. 
3667 


THE | SCHOOL OF SUBMARINE TELEGRAPHY | 
ELECTRICAL ENGINEERING 


SSTABLISHED IN 1868. 


12. pa. STREET, HANOVER SOUARE, LONDON. W. 
Manager:-Wm. LANT CARPENTER, BA, ¥.0.8. 
Secretary:-LEON DRUGMAN, . 

‘Senior Instrustor:—CHAS. CAPITO, MIME. M.S.TE. and E. 
ty the met ally oe a Gas Engine, à t additions, several 

| Are and Incandescence Lamps and a Both Theoretical and Practical 
in mins 8,000 Feat have’ the School. At ! 
of the:course of instruction, an Examination for the Caariricars» or THE ScHooL is conducted an Examiner of 
standing, unconnected with the School. ‘New Courses usually commence early in January, May, and September. ’ 3 


| ARTHUR B. GILL & Co. 


Manufacturing Glectrical Gnginerrs, 


| PORT STREET, BERMONDSEY, “LONDOH, 


INSTANTANEOUS BREAK 


PATENT RIGHTS GUARANTEED. | 
18 P. Thompson, Prisapal 


~NEW TELEPHONE. | 60. LIMITED, 


4, GREAT WINCHESTER 8T., LONDON, E.C. 
(Under from the 


LIBERAL TRADE TERMS. 
_.  CASINGS KEPT IN STOCK. 196 


SPRAGUE 


IMPROVED TRUCK 


B SUPERIOR T0 ALL OTHERS FOR STREET TRAMWAY WORK. 


. Best Mechanical and Electrical Construction! | 
Result of Practical Experience on many Roads! 


Motors of highest dns : Superior Electrical Design : Noiseless 
Gearing; Flexible Attachment for both. directions of driving; Self- 
Oiling and Dust-Proof Bearings; Gears, Pinions, and all parts easily | 
| removable; Brushes of an Entirely New Design: All Parts, ee 1 
Gearing, incased and protected from Dust. 


ELECTRIC RAILWAY MOTOR 


16 & 18, BROAD STREET, NEW YORK CITY, U.S.A. ow | 


| Agent for Great Britain: FREDERIC NELX., 16, Mark Lane, London. | 


the | 
high 
741 
se | and 100 yds. Covered Wire. 1 
Va > | | | TCHES, 
+ & On Polished Blate Base. 
ap | | IMPROVED TYPE WHICH ARE PRACTICALLY EVERLASTING, 
43. LAA vy | The contact , FOR— PRICE, 
Pitches are 26 Am Ss. 
=. switches are the peres- - 
All parts te to 250 x - 86s. 
gauge. 300 40s. 
Price Lists of Dynamos, Switches & Apparatus 
on application. 
| 
| 
| 


Adelaide Works, Uxbridge Road, WY. 
‘ 


A 


|  MANUFACTURERS OF ALL CLASSES OF 


ELECTRIC AND TELEGRAPH APPARATUS AND 


AGENTS FOR GASSNER “BATTERIES, 
| QUICK BREAK SWITCHES 


With adjustable Double Oontacts. 


To carry $5 amperes | 
FELTEN & GUILLEAUMES 
(CARLSWERK, nULMEIN-ON-RHINE) 


PATENT 


FREE FROM IN DUCTION. 


This Cable, she it has been used, has met with unqualified success. Messrs. FELTEN AND 
| Lnernanere 8 Anti-Induction Cable i is used in the Mersey Tunnel, and has given — 
satisfaction. Full upon application. 


CONTRACTORS TO NEARLY EVERY GOVERNMENT THE WORLD. 


AGENTS : 


W. F. DENNIS & Co. 11, Billiter Street, London, E.C. 


AND 28, STRAND STREET, LIVERPOOL. 
STORES: MILIAWALI DOCEKES, LONDON, 


STEPHENS, SMITH 


\ Millwall, LONDON, E 


MOTOR / ‘SHIP LIGHTING 
DYNAMO REPAIRS 


BLEOTRIOITY. 


A 


P 
€ 
| LÉ _ MANUFACTURED BY 


THE NORTH BRITISH RUBBER 00. LIMITED, | 


Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte 5t.; 
Liverpool, Cereal Court; Glasgow, 106, Buchanan Bt- nn | 


| 


4 | 
if 
FITTINGS. 
» 
| 
| 
| 
| 
| 
SPECIALITS 
| 


. RAILWAYS: 
L. & NW. 


G. B. & Y. Jt. 
G.B.&K.&6.&P.Jt. 


W. Counties & S. Wales 
| Northern District. 
Le Telephone Co. of Ireland. 


| _ ELECTRIC TRAMWAYS : 

Blackpool 
Portrush. | 

All Leading E. L. Companies, 

Colliery Companies, 

Bridgewater Navigation, 

Manchester Ship Canal, 

Nobel's Explosive Co., 


Faversham Cotton Powder Co.,. 


Glasgow Exhibition, 
And OYER SSO OTHERS. 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPIENENT. December 28, 1096, 


SSS 


| LARGEST WORKS IN THE PROVINCES DEVOTED 


* 


ELECTRIC LIGHT LEADS 
 (VULOANISED RUBBER, &c., &c.), 

PENDANT CORDS, 
IN STOCK. 


EXCLUSIVELY TO ELECTRICITY. 


The above are manufactured absolutely from 
the RAW MATERIAL in our own shops, hence our 
ability to supply Goods of the HIGHEST QUALITY 
at BOTTOM PRICES. | Ve. 

CATALOGUE of 250 pages FREE. 

Our Travellers will be instructed to wait upon 


_ Buyers who will kindly send their name and address. | 


‘ LIMITED, HELSBY.” | 


LONDON TELEPHONE: No. 1935. 


28, QUEEN STREET, 


Where Full Stocks are kept. 


— 


_CONTHACTORS 
| 
POST OFFICE -TELEGRAPHS, | 
FOREIGN GOVERNMENTS, - 
Also to the following QUE SAONE | | 
4 WIRES WIRES Ô 
AQU” \ AND /A\ AND, / Com 
as. W Q Can Cap Q\ | 
Furness ond À APPARATUS > COMPOUND, | | 
Caledonian y Tas rex 18 \ & = | | 
INSTRUMENTS] LIGHT PENDANT) CASTINGS” 
Highland à OK 0 0 
G. N. of Sootland Q AND & 7 
M, 8. & L — — 2 | 
| AND D 8 A | 
Cheshire Lines € 4 the —« 
Hull & Barnsley. | N | ae | 
EAR. 
TELEPHONE COMPANIES: . | | 
National | I 
8. of England I 
| \ 
| 
| 
| 
: 


' 
e 


WHEATLEY & GOULTY, 


PLANT” 
For every description of New and Secondhand 


ELECTRICAL APPARATUS, PLANT AND INSTRUMENTS, &., 


Ready for immediate delivery, consult 


“Glectrical Plant,” 


Published Monthly, P Post Free, 6d. 


Offices: 58, QUEEN VICTORIA STREET, LONDON, EC, 


TO ELECTRICIANS, ENGINEERS, &. 


KING’S COMMISSION ROOMS, 


18, ST. JOHN’S SQUARE, CLERKENWELL, E.C. 


THE NEXT SALE 


Will take place early in February (date will | 


be given in future announcements). Anyone 
having goods for this sale will please com- 
municate as early as possible. —__ 

Terms may be had on application to Mr. J. 
W. Kine, 13, St. John’s Square, Clerken- 
well, E 


SEYERAL DYNAMOS AND VARIOUS ELECTRICAL GOODS 
: FOR SALE BY PRIVATE TREATY. 


* 


LIMITED, 
24a, REGENT ST., LONDON, aw. 
 (Entrance in Jermyn Street.) 
UNDER MEDICAL MCAL SUPERVISION. | 
Electrical Treatment, Blectro-Baths, 
Massage, | Electro-Medical Apparatus, 


Instruction in Electro-Therapeutics and Massage. | 


INSTITUTE OF MEDICAL ELECTRICITY, 


188, LONDON WALL WOOD STREET, E.0. 


EBONITE. - 


Relating tu Situahons Vacant, Siluations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles 
any kind Wanted, or for Sale or Bochange. 


Three Lines and Under (24 words) _… 
For Every Additional Line (8 words) ... 


ore 6d. 
On. C4 


Three consecutive Insertions for the Price for Two. 


OUNG ELECTRICAL ENGINEER, with theory and some 


* practice, requires situation iu ufacturing lighting 
| firm. No salary at first.—2, a a 


DVERTISER, who has had a 
and other ; work 


in connection with electric 
given.— ‘ ALPHA,” 21, Canterbury Terrace, 
A. forth DEMONSTRATOR PHYSICS will be appointed 


forthwith at the he, Univer ity College of Wales, 


( of jobs. Speaks and corresponds German, and has a good 
know. of French.—Address, “Oum,” 85, Egmont Street, 
Hatcham Park, New Cross. | 2720 


ELECTRICAL INSTRUMENT MANUFACTURERS.— 


Advertiser, 18 in the above, will tly be to 
ould e en charge ‘workshops ; 
cac Ravizw, Paternoster 


ANTED.—25 Vulcanite, Gate Perch Glass, or 
Lead-Lined Battery Cells, to hold a or more.—S 


LECTRIC LIGHTING IN ITALY.—An Radian (English- 
electrical engineer 


wishes to negotiate a 
| ‘fermo posta, me 


LECTRICAL REVIEW.—Wanted, copy of Volume 3.— 
Address, No. 2,732, Ezscraicaz Ravisw office, 22, Pater- 
Row, London. 2733 

| ey ELECTRICAL WIBE, Silk, ‘Cotton, or India- 

Rubber Covered. Conducti a. German silver 

Wires for Resistance. Braided Silk Cord for Elec- 

tric Bells, &c.—Wizriam Ricxarp, Derby. Agent (stock 


kept), Enwix Hottoway, 3, Gutter Lane, B.C. 
FOR THE LAYING AND JOINTING 
ELECTRIC CABLES.” — Pro- 


F UNDERGROUND 
Tilustrated.— from the Fréach of Dr. Francois 
4 The Kmzric Co., 26, Norfolk Street 
sa | Londca, W.0. 


618 


WOODHOUSE & RAWSON, Lo, See PAGE 11. 
VULCANITE. 
| ELECTRICAL AUCTIONEERS, VALUERS HARBURG INDIA-RUBBER COMB COMPARY. 
62, QUEEN VICTORIA STREET, LONDON, E.C., 
Jong « at electrical 
. and will be glad to hear of & similar situation, or any place of 
| | 
| | 
| d 


SURPLUS PLANT IN FIRST-CLASS OONDITION, HAS | 


THE NEW WON-CORROSIVE SOLDERING FLUID. 
BEEN FOR EXMISITION _ Maker—J. KING, 48,8. Cer, Lee | 
150 O O ,, &o. 
100 0 © , | 
35 0 0 , 
œ 00 ,, : 
400, 
100 , 
110 07 , | THOMAS BARRACLOUGH & CO Ltd. 
A Quantity Insulators 0 1 O per dosen. sd 
| FOR 


For Further Particulars apply to— 
HOLMES & YAUDREY, |™™ “um CABLES OF EVERY. SIZE AND DESCRIPTION. 
1, CROSSHALL STREET, LIVERPOOL. 100 


AN D THEIR APPLICATION. Before Purchasing a Dynamo send for a List of 
| Prices and References te 
iE. c. 


RIMINGTON. F. H. ROYOE & Co, Blake 8, Hulme, Manchester. 
London: H. ALABASTER, GATEHOUSE & st 


22, PATERNOSTER ROW. 


MILDMAY PARK WORKS, NEWINGTON GREEN ROAD, LONDON Wt. 


Tn Lampe, Granulated for Batteries, and Finely Powdered, in Specialities and Inventors Designs faithfully carried out. 149 


RB O 
In Lumps, Crushed for Batteries, Free from Dust and Finely 
Powdered. Also 


PURE SULPHATE AND BORATE OF MANGANESE. 


TANNERS, CURRIERS, FELLMONGERS, 


GLOVE AND GAITER LEATHER 
| SAMPLES AND PRICES— 275 DRESSERS, LEATHER AND 
S. G BAILEY & co. # WOOL MERCHANTS. 


Manganese Mine Owners and Grinders, 
STAFFORD MILLS, GLOUCESTER. 


ELECTRICAL REVIEW. 


>INDINGS AND CASES.—Subsctibers and others can kavt 


4 their half-yearly numbers bound han in Black 
Cloth at the rate of 8s. 6d. volume. Cases for are 


also supplied at 2s. 6d. » Parasnostas Row, Lonpon. 


SPECIAL NOTICE. 
Re HEDGES PATENT CUT-OUTS. 


ENGINEERS and ELECTRICIANS in e 

| Installations are requested not to throw away the oO 
ae ) Gases of Hedges’ Patent Mica Foils, but to return them to 
igi gees © the undersigned who will pay from 28. per dozen for the 
cases with broken foil. 


TE GLOBE RLECTRICAL & ENGINEERING CO. 7, Carteret St. Westminster, SW. 


SUSPENDING SWITCHES, BED SWITCHES, WALL CONNECTORS, | | 


CHINA. . SWITOHEHS, 


Ceiling Roses, Fuses, &c. 


SHADES IN ALL COLOURS, 
SPECIAL DESIGNS. - 


ALL ELECTRICAL FITTINGS..FOR CONTRACTORS. 
FOWLER, LANCASTER & CO. 


Gilectrical Guginerrs & Manufacturers, 
WORKS, BIRMINGHAM. 
Pris Lit on apphonion. Samples on approval. . , » 2068 


vx, | 
ESS & SOIN, 
‘ 
18 FIRST-CLASS Vg 
| MEDALS AWARDED. | | ê 
| 
Combs Tannery, Stowmarket. On 
Price Lasts and Terms on Application. ees 
\ 
|.) | 
\ | 
| 
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J OSHPEL BOURNE & SOM, . 


STONEWARE TELEGRAPHIO INSULATORS AND BATTERY pans. 


Makers of Mr. Slater Lewitt’ Patent Self-Binding Ynsaiater. 


DE FANORAD WEAVION BOSTON 
SCIENTIFIC APPLIANCE MANUFACTURING COMPANY, AIMITED 


(Maxaczern—EDWARD J. DALE), 
9, EIRBY STREZBT, HATTON GARDEN, B.C. 


ELECTRICAL AND MECHANICAL WORK OF EVERY DESCRIPTION, AT SHORTEST NOTICE, BY SKILLED WORKMEN. 7 
- Wood Turning and Cabinet Work for the Electrical and Scientific Trades. 
ELECTRIO BELLS, INDICATORS, SWITCHES, BATTERIES AND FITTINGS OF EVERY DESORIPTION FOR ELECTRIC BELL AND LIGHT FITTERS. 


WRITE FOR ESTIMATES AND CATALOGUES, FREE. 


9 KIRBY STREET, HATTON GARDEN 2B. 
| THE BERESTEIA ELECTRIC LAMP 00., 
OUR CATALOQUE 2, NOT ST., LONDON, SW, 


OWNERS of tho BERBSTEIN SYSTKM of ELECTRIC LIGHTING. 
CHF The lamps of this Company are of low resistance, and 


| BELT PULLEYS, 


| Belt Flywheels, Step-Cone Puileys. 
| ROPE PULLEYS, 


| GEAR WHEELS, 


CASE WORKS, 


BY MAGEINERY 


And Electrical Instrument Makers. 


CASE MAKERS TO THR. 


CONSOLIDATED TELEPHONE | 


|| | 
[| Our new List of CASTINGS of above, P cwt, || 


TUE PORTABLE BATTERY CAGES 


LAURENCE, PARIS & SCOTT, Lita., 
ELECTRICAL ENGINEERS 


Manufactarers of Patented 


- 
\ 
7 
e 

{ 
j 

7 

ra 


Factories ‘and Private Residences. 


GOTHIC WORKS, KING sr, 
 NWORWICH. 


# 


ms || 


À | 1X 
White Stoneware. Brown Porcelain. Porous Cel 
| 
| 
| 
| 
| 
| 
| 
| 
| 
for the Trancmlested of Power, le | 
THE ONLY | 
Complete and Perfect | 
ONE IN THE WORLD. | 
— | — | 
| | 
| 
Gear Flywheels, Mortice Wheels. | | | 
SHAFTING, | 
Loose Collars, Fast Collars, Couplings. 
PEDESTALS, | OOLOBATH FIELDS, LONDON, 
Horizontal, Angle, Vertical, Hanging. | + «| , MANUFACTURERS OF | 
| Wall-Boxes, Hangers, Brackets, Stools. | | | | | 
HIGHEST CLASS. 
REDUCED PRICES; FREE DELIVERY | . À ES H, TELEPHONE, AUTOMATIC 
| throughout the Kingdom pions 
| HARPERS ...... ABERDEEN. me | 
CAS ture of Telephones and Transmitters in the 
| ne ce United Kingdom under the Patents held by |! 
7 
= | = | | 


MANUFACTURERS OF 


ALL DESCRIPTIONS. 


Our System has 
bean Fitted to the 
most recent 
WAR SHIPS| 
of the following | 
GOYERIEEITS, 


FIVE COURTS ef the recent NEWCASTLE EXHIBITION, and were awarded 


THROUGH THE 
ELECTRIC LIGHTING MACHINERY. SUEZ CANAL AT 
Telegraphic Address —" Oyclope;” Gateshead. HIGHT. 


Ga 


‘ 
à 
te 
2 


FIVE COURTS 


INCANDESCENT 


Was Lighted with 


LAMPS, 


‘Telegraphic Address : 
“SUNBEAM, GATESHEAD.” 


HIGHEST AWARD. 


| = FROM 200 TO 1.500 OP. 
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LIGHTING PLANT ||| 


Fourteen of these GENERATORS were used for LIGHTING the WHOLE of the | SPECIAL PLANT FOR | 


WHOLE or THE | 
OF THE RECENT | 
NEWCASTLE |. 
EXHIBITION 


SUNBEAM | 


SILVER MEDAL, | 


DELIVERED. 


IL 
She 
| Over 60 Steamships 
an | of the leading 
| 
= Passenger and Trading 
| | lines have been 
| successfully fitted. 
PATENT TURBO-ELEGTRIC GENERATOR—(OYNAMO AND ENGINE COMBINED). 
ENGLAND, 
ITALY, _ 
SPAT 
AUST! 
CHINA 
JAPAN, 
U.S. AMERICA | 
f | 
PRICES AND PARTICULARS | D>, & | 
Wa 
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STHADINESS. Om  SHEAPNESS. 
| LACOMBB WORKE LEVALLQIS PERRET. NEAR PARIS. 


| London Agent.—H. W. EDLIN, 7, LITTLE QUBEN ST, WESTMINSTER. 


RUSTON, PROCTOR 


_ Sheaf Iron Works, ‘LINCOLN; and 20, Budge “nal LONDON. 


ENGINES 


ps 
= = 
: | ‘ 


SELF- CONTAINED COMPOUND 


=. | 


DAVID MOSELEY & SONS, 


Chapel Field Works, ARDWICK, MANCHESTER. 


WARHEHOUSES : 
2, 426, New Brown Street, MANCHESTER. * 20, Rue des Marais, PARIS. 


14, Aldermanbury Avenue, LONDON. 4, ‘Sainte Gudule, BRUSSELS. 
57, Miller Street, | GLASGOW. | Kl Reichenstrasse, HAMBURG 


VULCANITE & EBONITE .,.~ 


Cylinders and Plates. 


| 


“Sheet, Washers, Valves, Cord, Tubing. Ball Valves, Buffers, Door Mats. fol 


- 


SOLE MANUFACTURERS OF THE “ SIMPLEX” COTTON BELTING AND THE “ANCHOR” FIRE BRIGADE HOSE, 


Waterproof Garments, Fishing and Sporting. Articles. Surgical and Chemical Articles. Bicycle and Re 
= Tyres, and all descriptions of India-Rubber Goods. 


| RICH Lists ON APPLICATION. 


| 
| 
| 
| 
| | 
| | 
| 
| 
_\m | 
| 
| 
| 
| 
| 


“ARC LAMPS "AND “DYN AMOS. 
"PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, E.C.} 


CHICAGO, NEW YORK AND ‘ANTWERP. mp 
à MANSION HOUSE BUILDINGS, LONDON, EC. | | 
r 


Prices for isso. 


NEw 


“TR ADE” DYNAMO. 


Absolutely : Dynamo. in the Market. 
BEST DESIGN, WORKMANSHIP AND MATERIALS. 


NO SPARKING! NO OYERHEATING! 
LAMPS. WATTS. AMPS. VOLTS. REVS. CODE WORD. |  PRIOE. | 
100 | 6,000 46 | 110 |: _æeo 
240 12,000 109 | 110 | 1,200 Cheap. £110 
360 18000 162 110 1,000 Cheaper. #140 
480 24,000 220 110 1000 Cheapest. | £165 


Delivery: Chelmsford. Foundation Rails and Packing Extra. 


ACCUMULATORS. 


à _ Simplest Mechanical Method of Holding Pistes, ce with Lipped Edges to retain active material, 


DRAKE & PATENT 


RING CONTACT 


DRAKE & GORHAM'S PATENT EXCESS INDICATORS for. DYNAMOS or ACCUMULATORS. 


SOLE LONDON REPRESENTATIVES FOR ELWELL-PARKER, LIMITED: 


_DRAKE & GORHAM, 2, PRINGE'S MANSIONS. VICTORIA ST.,8. W. d 
| 
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53 LL 35 
| W. R. S. DIAMOND: 

| — 800 to 700 CP. sil 200 to 400 CP. and upwards. 
5'6 to 10 Amperes. 4to'7 Amperes. 

of these lamps were used for lighting the grounds of 

the Newcastle Exhibition, 1887, and gave complete satisfaction. | For running in parallel circuit with incandescent lamps. 

| QIVE A PURE WHITE LIGHT, STE. 


STOCK ‘KEPT. PRICES ON APPLICATION. 


11, QUEEN VICTORIA ST., LONDON, 


| LIST “A” 110 PAGES ILLUSTRATED, POST FREH,1s # 


REID BROTHERS, 


12. WHARF ROAD. CITY ROAD. LONDON. Ww. 

| TELEGRAPH ENGINEERS AND CONTRACTORS 

For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELEOTRIO LIGHTING 

| PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 3 
| | MAKERS OF RADCLIFFE'S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 
PATENT TELEPHONIC. WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


101, Lendenball Street, LONDON. Works: ERITH, KENT. BRUSSELS : 41, Rue des Chamge, 


CONTRACTORS for SUPPLYING and LAYING UNDERGROUND WIRES. 
SPECIALITY--Undergreund Electric Light Mains. 
MAKERS .OF OCALLENDER-WEBBER OABLE OASES. 


CONTRACTORS FOR WIRING BUILDINGS: FOR THE ELEOTRIO LIGHT. 7< 


| | THE CALLENDER INSULATING & WATERPROOFING Co. 


“A 


FOR CYLINDERS AND YALYES, BEARINGS, SHAFTING AND HIGH-SPEED MACHINERY. 


SPECIALLY SUITABLE FOR 


‘ELECTRIC LIGHT INSTALLATIONS. 


EXTENSIVELY USED BY 


Ths Companies, Government Exhibitions, Companies, dc. 


Wut” Gs. Ov. Fur 


PATENTEES & SOLE MANUJ'ACTURERS— 


PIRELIT a Ge. 


INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS. 


Oentrai Ofiices and Works:—MILAN. Submarine Cable Works:—SPEZIA. 
Telegraphic Address :—" Societa Pirelli, Milano.” 


_. LIGNTING, AND ANY OTHER ELECTRICAL WORK. 
Contractors to the Royal Navy, Government Telegraphs, ad the Principal Railways, Electric Light 
| | and Telephone in Italy. 1er 


LEEDS, 


ENGLAND. 
TATHAWM’S PATENT 


| | ELECTRIC LIGHT TELEGRAPH, ‘TELEPHONE. | 


| \MSNLATION 
LOW CAP ACYW, 


BX Weary 


Specially suitable for every description of : 


WORK. 
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“ENGELBERTS 


CORROSION IMPOSSIBLE. CANNOT “GUM” OR “CLOG.” |] 


ENGELBERT & Co., 70 & 71, Bishopsgate, LONDON 


SUBMARINE CABLES. HNBULATED WIRE OF EVERY DESORIPTION FOR TELEQRAPHS, TELEPHONES, ELECTRIG | 
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JOHN FOWLER & CO. (LEEDS), LIMITED, ; 
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104-Wire Anti-Iné 
Blectric Light. | 64-Wire Anti-Induction Telephone. | | tion Telephone. FR | 


ÆEDISON. | LAMPS. 


~ Requires less than half.an Ampère. Only 8 Watts pot Ont, 
ECONOMY. 
TWELVE 16. O.P. Lamps per Mechanical 


‘These American Lathps misy be oblained England from the EDISON à AWAN UNITED | 
| ELECTRIO LIGHT Läd., 13,. Âlbeft Mansions, Vietoria St., Londéti; BW. ; and through 
Local Companies for the Continent, de. Orders can be filled from Steele 


| Agent, Ameriéan Edison Pactories, 7, Rue de Antwerp. 


THE GULCHER ELECTRIC LIONT & POWER COMPANY. LIMITED, 


TTERSEA FOUNDRY, 8.W 


| IMPORTANT REDUCTION IN PRIONS: 
| CONSTRUCTED IN STOCK SIZES FROM ? TO 100 UNITS, STANDARD EMF. 66 AND 106 VOLTS. 


all _ ALTERNATING CURRENT DYNAMOS 10 T0 UNITS. | 


Complete Wilh Globe and Or in strong Lddtorns, 1,000-0.7,, #10; 2000 
Complete Tilers for Lighting Mitte, Factories, Private or Public Buildings Towns on applications | 


‘SPECIALLY “ADAPTED ‘FOR 


ELECTRIG 


. AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS PEAR. 
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| EDINBURGE, ‘1886; LIVERPOOL, 1886. 


: ‘MAEERS: 


PRICES APPLICATION. 
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perfect ever produced. 


(45 Plate) Ship Lighting Cel great advance, | 


“Mew Publications. 

| Bamphlet.— tod Ba. 1888. Demy 8vo. ‘The E.P.S. Automatic System for the Palle Suply of Et trom Storage Batre,” 
_ @atalogue.—Szconp EDITION, 1888. ROYAL OcTavo. 


RPS. ACCUMULATORS, STANDARD TYPES. ACCESSORY APPARATUS. | 
L Type (Glass Cell). Great Great Storage Capacity. . || Regulating Switchboard, 60 to 1.000 amperes. | 
Type (Teak Cell), specially made for Ship Work. Apparatus. 
T Type for rapid discharge Traction Current Switches, 
© Typefor Train Lighting, 
V Compact Portable Bots for Vehicl Lighting. | Electri Lauaches. 
Electric Tramears, and every requisite for yd 
Special Cells made to octets Sie. Installations on the Storage System. | 


Central Station Lighting, 


Telegraph and Teleplione Turposes, Contractors for— 


Calcutta International Bxhibition, 1884, 


| Central Station Lighting 
Military Work, Isolated Plant Ins 
Miners’ Lamps. Temporary Lighting Jobs, &c., &c. 


POWER 


à à à à 


COMPANY, LIMITED, 4 
4, GREAT WINCHESTER STREET LONDON, EC. {J 


Telegrams: Storage, London. Telephone No. 388. 


AND ELECTRICAL REVIEW, [December $8. 1888, 
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‘site Varnish 19 0 fret-class Insulator, Wen dry 18 1 not by molstate, or ail. It te 
sole Addrese—R. A SCOTT, Electrical Engineer, Contractor to Her Majesty’s 


BABCOCK 


WATER-TUBE BOILER 


MARSHALL, SONS & Co. Lo, 


WITH PATENT AUTOMATIC GEAR 


Caleutta International Exhibition, 1884, 
\warded First-Class Certificate and Gold Medal 


@ oo =>. 


| 2.0. 


RONALD A. SOOTTS ZARDENED INDIA-RUBEER 
(Approved of and weed by the Admiralty ; Shemens Bros. & Co., Ltd; Angte-Amertean Brush Blestrie Light Corperenen, ; Indio. & Outte-Perche Werte @ On, 0) 
For DYNAMOS, ACCUMULATOR BOXES and all ELECTRICAL WORK RAQUIRING IGE 


high | 


BOARDS, as supplied to E.M. chige “ Devadation,” “ 
ADMIRALTY P 


“ Leurenes,” 


PATHNT 


ss Speciaily adapted and generally used for 

= , 

= 
have 

| 


Works s:-KILBOWIE, near GLASGOW. 


Head Office for Europe:—107, HOPE STREET, GLASGOW. | 


London Office :—114, NEWGATE STREET, E.C. | Paris Office:—20, BOULEVARD 
Manchester Office:—8, VICTORIA BUILDINGS. Colonial Offce:—8, SPRING ST., SYDNEY,’ 


À 


BRITANNIA IRON WORKS, GAINSBOROUGH. 
LMDON OFFICES, SHOW ROOMS AND STORES :—MARSHALL’S BURDINGS, 79, FARRINGDON ROAD EO. . 


COMPOUND STATIONARY ENGINE AND BOILER, 


New Catalogues, with Reduced free on application. London. pen: 
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Murshalls, Gainsboro .” | 


OF AGBESTOLINE. | 
ASBESTOLING is the most efficient Lubricant for all bearings. 
ASBBSTOLINE is the cheapest Lubricant. 
ASBESTOLINE saveo from 00 to 90 par cont. of the Copt of ON. 
ASBESTOLINE is the Cleanest Lubricant. 
ABRESTOLENS is faroured by Insurance Companies. — 
. LASBRSTOLINE is the most Inodorous Lubricant, 
Œ à 


‘ : ASBESTOLINE is the safest Lubricant from Ignition. . 
ASBESTOLINE has beaten all other Lubricants in trials. 
ABBESTOLINE je applicable in and out-doom in every climate. 
requires no épecial applicatiqu. À 


‘CONSISTENCY OF ASBESTOLINE. 


ASB specially adapted to, ordinary 


om land when it is desirable songh, sad 


The Asbestoline as a lubricant of the st in very kind ot machinery is established, 
in which the best olls are ineffectual. It i 


SPHOIAL THRMS FOR . LARGE QUAN TITIES. 


‘consequently the saving in freight is very considerable. 


THE ATTENTION OF 


J4 SPECIALLY INVITED TQ THE FOLLOWING REPORT. 


Owing to (he number of Greases new ASBRETOLIK wry 


BELL 5 S ASBESTOS COMPANY, LIMITED, | 


WLUSTRATED PRIOED CATALOGUE, WITH NUMEROUS TESTIOIONIALS BY LEABIG FIRMS, FREE 00, APPLIRATIOR 
Depots:—-MANCHESTER : Vitoria Buildings, Deansgate. LIVERPOOL: 3, Strand Street, James Street 


BELL'S ASBESTOS. | 


Supplied in Kegs, : 28, 66, « or 112 lbs. Price 28. Sd. per Ib. ‘Kogs Free, 


Below wil be found illustrations of the mode of fixing Labricator for Asbestoline to bearings. Full particulars of the various 
application. } 


IMPORTANT TO EXPORT MERCHANTS,—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs., if 
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“gy JOURNAL AND ELECVRICAL REVIET. December $8, 1888, ag 
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ble in the ordi- +. 
I have su a sample of Bell’s Asbestoline taken from the mours from if. | io, | de Seas i 
of Meas. J, Bell and Bon, in Southwark toa number | 08 ante a as can bo 
: one in ar to ascertain whet its use in rit or Factories (| or Malmebiea” Im tho ca ig out fro 3 
when brought into contact with feet rood and | with material 4 
ether combustible material sosked in Ashe bare » Ranything, pam the à OF Asbestaline its use is of necemity 
with greater difficulty than by itself, thet its Bashing point is 60 | pevéectls clean and tree fram wast 
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CON tue 


For ‘Covering Boilers and “Steam 


will cover six times 

or xport pared 


Price BGs. Seoond Quality, 18s per Out, ls mmperiar fo he bot other firms, 


ir 


A shows Boller Plates when incrusted. _B shows Boller Plates when cleaned by this Composition. — 


The action of this nis BOULEE PRESERVATIVE, by absorbing the free checks pitting 
and corrosion. ‘It also ane Prose) ne Be , and the d falls to the 
By k À ia fected, and the 
the plates burning is entirely o sr eroiding the great 
alles and | its own cost a never, it be "Food Pa which wil 


tho higher ve change Geld, which in the case of many other makers 
Price <s. per Gallon. Second Quality, 2s. 6d. per ‘superior tothe bat sell by other firma 


UANTITY UTRED. t k where the 


# 


118, SOUTHWARK ST, LONDON, SE. 


| ILUSTRATED PAIOER GATALOGUE, WITH NUMEROUS, TESTIMONIALS FRM LEADING FARMS, FREE ON ABBLIOATION. nas 
CARDIFF: 49 James St, Bts Dock. BIRMINGHAM: Bright St. HULL: umber Do asin, GLASGOW: 26, Roberton 


ITION 
| 
| ASBE | 
Tt It is essen tial in a covering that it shall not only be a non-conductor, but a substance free from w ‘can injure metal, and 
= of a nature which will enable it to adhere well for years. To do this it must be sufficiently elastic to prevent a Pen °F 
+ ext is This fo to s with Re or 
Î Fiat p to the surfaces without bands or ny ecseqary 6 holding on other 
comp in a few 8, lasts for years. after whieh i 
ant 
its 
\ 4 i 
- __. ‘Will remove incrustation from Steam Boilers of all kinds withouf chipping. 
1 j | : | N 
|| 


an auf actarers & Merchants, | 


HAVE ‘REMOVED FROM 


BOWLING. GREEN LANE, FARRINGDON ROAD, LONDON, E.C., 
TO 


24, CHARLES STREET, HATTON GARDEN, 
so LONDON. ELC.. | 


SOLS FOR 3. 0. MOUGEELS CONDUCTIVITY COPTER WIRE. 


Siaight Draws, Bras, Ive, and Stet, Round, Mexagen amd Fat ll Ses kept in Stock. 
for Screws and Tarn Parts on Rept of Pats Reduction for Large Quantities 


ALL THESE goons ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 
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